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ETAPHYSICAL truths can 
only be eftabliihed, by producing 
efFe£ls from correfponding caufes ; and 

I 

though we may confront fuch demonftra- 
tive evidence with the immutable laws of 
mathematical decifion, we muft be fenfible 
that there will ftill remain fome pretence 
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for doubt ; thus the bafis of that know* 
ledge, \vl\ich on thefe principles we have 
been long labouring to accomplifh, will 
become an endlefs toil, an endlefs 
fource for controverfy : and having the 
paflions and the prejudices of mankind to 
combat, which mathematical certainty can 
alone efFedtually lupprefs, we muft content 
ourfelves only with making converts of 
thofe wha have minds fufficiently expan- 
five to liften to hypothetical arguments, 
without the fhackles of Euclid, and the 
vanity of d'lfplaying their own learning 
and pedantry. 



Much 
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PREFACE. 



Much may be faid in fevour of that 
reftri^ion, which the human mind would 
be lubje^l to, when on the flight of ima- 
gination it may be induced to Ibar to the 
dangerous regions of conjecture ; but 
were we only to admit mathematical ar- 
gument into our inquiries, men would 
be reftrained from their ardour of con- 
ception, and becoming languid in their 
purfuits after knowledge, they would fink 
into a lafting fupinenefs : yet after all our 
tedious refearches, miferably incapacitated 
as we are, we muft be fatisfied with a 
limited approach to firft caufes, and at 
a refpe£table diftance, contemplate ^^th a 

b pious 
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pious wonder, the infcrutable works of the 
Almighty. 



The following Diflertation has been 
framed from a multiplicity of authentic ma- 
terials which relate to the natural Theory 

\ 

of the Earth, and much feriouS inquiry 
into the writings of learned men, who 
have been difFufe on the fubje6l. Pole- 
mical references only conftife and difguft 
the reader of tafte and difcemment, I have 
therefore concentred a few fele6t fads into 
a fmall compafs. 



The Smaragdine tables of Hermes Tref- 
3 megiftus. 
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in^lfhis, who is faid to have flourifhed in 
the time of Jofhua, would have little weight 
in a plain relation of difcoveries in the fof- 
lil kingdom ; and as the npoTON aektikon 
or firft caufe of folidity, is not yet ex- 
plained by any of our learned chymifts, I 
have therefore only prefumed to draw my 
conclufions from the moft obvious efFe6ls, 
and which fhould be prefented to the hu- 
man mind with as much clearnefs and 
enerey as the writer is mafter of. 



J. DOUGLAS. 
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DISSERTATION. 



OK THE 



ANTIQUITY OF THE. EARTH. 



Tl^AN Y extravagant noticms having been late- 
•^ ly propagated on the lubjeft of animal and 
teftaceous petrifadions; I havef prefumed to tranf- 
mit to this learned Society fome important fads, 
which may poflibly admit' of data for a more com- 
{veheniive inquiry into thefe phocnomena. 

B On 
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flf* 



On the i8th of June, 1773, an excavation 
was made in the yard of Mr, James Beft, of Chat- 
ham, for the foundation of a ftore-hoiife. The 
labourers, at the depth of twelve feet, difcovered 
the bones of a very large aiumal. They were de- 
pofited in a ftratum of drift or river fand, blended 
with a kind of clay, of a yellowifti grey tinge. 
The fuperior foil, yrithin a few lines of the ftra- 
tum which covered the bones, was a compa£t and 
native brick loam, with horizontal veins of a black- 
ifli hue running through it. This vein of loam 
extends in an horizontal direfliion through the town 
of Chatham, about twenty feet above the level of 
the river Medway at high water-mark, and about 
one hundred yards from the ftrand at the fame 
level. 



By the pofition of the bones, and the fragments 
that were referved, they appear to have belonged 
to one entire animal. Thofe which I procured 
coniifted of an under jaw, with two of the mo- 
lareSf two inches broad, a curvated tooth, the 
drawing here fubjoined being a fee iimile of both, 
PLATE I. vide FIG* I and FIG. 2, and which in the year 
178 1 I prefented to the mufeum of Sir Aftiton 

Lever. 
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Lever. I alfo preferved the fragments of the blade- 
bone, which bone was two feet long, ten inches wide 
at the broad end, and four inches at the imalleil ; 
thefe, with feveral fragments of tufks and bones, 
I have here fubmitted to the infpe^tion of the So- 
ciety. The remaining bones of the animal were 
carted to a fmall dil^ance from Mr. Befl*s yard, and 
fcattered with the foil over a pafture ground, ex- 
cepting fome few fpecimens which Mr. Beft gave 
orders to be faved, and which have fince been mijp- 
laid : from the minutes, which are in my poflef- 
fion, taken on the fpot by the Reverend T. 
Aultin of St. Margaret's, near Rochefler, and late 
minor Canon of that cathedral, they appear to 
have confifled of feveral ends of joint bones, parts 
of the {hank bones, fome a foot and upwards in 
length ; a large rib, three inches broad, and the 
fmall end towards the point, of a rayed or coarfe 
yellowifh tufk, about three inches in circumfe- 
rence, with feveral of the vertebrae 

The bones are deprived of their animal salt*, 

and 

* The expreflion of animal fait was here propofed as a general 
term for animal matter in the fenfe of our old writers, the proxi- 

tna 
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and fome, efpecially the jaw, are permeated "mth 
a lapidefcent matter. As their fize greatly exceed- 
ed thofe of our common domeftic animals, particu- 
larly the teeth, they were ignorantly reported to 

be 

ma materia et irt^mroioir SoUditatis of all bodies^ whether animal^ 
marine, vegitable^ or foffil. As I have had reafons for changing 
the cxprefllon, I thought proper to ihow caufe why it was fo ufcd;. 
and efpecially to prefix a note on the fubjeft, as the expreffion 
was altered fince the paper had been publicly read at the Royal 
Society. 

Animal salt may very properly be admitted as a « «n;»aiT«o» 
Le. a concommitant caufe of folidity, with their other principles of 
fulphur, and fpirit or mercury among the older chemyfts, be- 
fore Boyle and Homberg's time : the three together being al- 
ways in their opinion neceflarily co-exiftent under the feyeral ap-- 
propriated peculiarities of refpcdlive proportion and modifica- 
tion ; as hypoftatic principles of each fort of fubftance, on this 
globe at lead; whether animal, vegetable, or fojjil: which they 
termed their tria prima, and feemed to think that it was the pecu- 
liar — fpirit — mercury,— or fpecial modification of this, that gave 
the fpecific character to the other two principles, requifite alio 
for the diftindt conftitution of each kind of fubftance, which de- 
rives its fpecific qualities from fuch combination, as they fancied,^ 
of thefe primary principles. Salt indeed appears to have been 
in their ideas the principle which chiefly afforded confiftence and 
a bond of union to the others. The animal Salt — Sulphur — 
Spirit, — were each of them of a peculiar kind only fpecific to that 
order of fubftances : the vegetable the fame ; and the foffil the 

fame^ 
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be of an elephant, and afcribed to one of thofe 
which writers without reaion fuppofed to have 
been tranlported into this country by the Emperor 

Claudius. 

fame ; and by fome were believed to be fo originally and cfleo- 
•tially, conftituted or formed at the creation of the world. 

■ 

A MORE modern fet of chemifts, after Homberg's time, added 
to the other three above mentioned, Earth and Water. The for- 
mcr of thefe two they diftingiiifh from Salts, by its not being 
diflblvablc in water, and infipid ; the oppofite of both of 
which qualities all falts have : and though they, and likewifea 
ftill more modern fet of fyftematifts in chemyftry, do not deny 
the folidity of faline fubftances, and that they very often and 
remarkably add to the confiftency, folidity and firmncfs of other 
bodies ; yet they confider fimple earth as more peculiarly the fo- 
lid matter of our mundane fyftem; being more permanent, and 
unfufceptable of change than falts, or any other bodes we 
have acccfs to ; whether however the earthy matter might not be 
made, by certain operations, to aflume the characters of falts, 
and thefe, as well as it, be converted into others, or any of the 
other, now received principles of bodies among the more mo- 
dern chemifts, is a fubjeft no way clearly afcertaincd ; but may 
very properly admit of inquiry. 

It Ihould therefore fecm, that the proxima materia of bodies, 
muft be that combination of principles, which immediately con- 
ftitutes their peculiar folid ftrudlure, and not any feparate ingre- 
dient of the compofition, or principle diftind: from the reft ; 
however important beyond the others it may feem for the general 
cffeft : hence it muft be ncceflarily admitted that the ancient 

C chemifts 
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Claudius. The human mind, on thefe occafionsi, 
being but too often tempted to yield to the mar- 
vellous, the molares in queftion were by many 

learned 



chemifts affigned to salts a pre-eminence. In afTording the unit^ 
ing power> which gives confiftence to the mafs arifing from the 
occafional fpecific junftion of the three principles ; each of 
which however was by them fuppofed to modify the other 
two, and to be modified by them mutually, as the fpecific 
nature of the body, they thus immediately conftitute, re- 
quires : fo that oix all occafions they imagined them to be 
of, and mutually to communicate to each other, a modifi- 
cation of exiftence, peculiar to that fpecies of bodies they on 
every occafion conftitute, whether in the Heaven or the Earth, in 
animal, vegitable, or foffil fubftaqces ; doubtlefs a llrange jumble, 
of things ! 

The primary elements of all bodies, according to the moftf 
ancient philofophers and chemifts, were four. Fire, Air, Wa- 
ter, and Earth. The chemical principles were Salt, Sulphur,, 
and Mercury ; before the end of the laft century. Earth and 
Water were added. But, fincc the middle of this century, the 
chemifts have moftly dropped the idea af elementary principles 
of bodies being within our reach of difcovery ; and have adopt- 
ed an enumeration of the moft fimple parts we can perceive 
bodies to be refolvable into : which at prefent feem agreed among 
them to be Phlogifton, which anfwers to fulphur or the inflam- 
mable principle of the ancients. Air, Water, Saline bodies. 
Metallic bodies, and Earth : without pretending . to aftert that 
any one of them is an abfolutely fimple and uncompounded bo- 
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learned menj confidered as fimilar to thofe which 
are recorded in the Philofophical Tranfadtions, 
No. 403,. by Sir Hans Sloane ; whereas their form 
and fize ihow them ta be in every refpeft diflimi- 
kr. An elephant has only one grinder on each 
fide ; this animal has three ; and their ftruSure fo 
very different, thefe being of a grameniverous 
and carniverous kind, and in comparifbn fo much 
fmaller, that all analogy whatever muft be out of 
the queftion. Judging therefore of the difference 
in the ftrufture and fize of the teeth of an ani- 
mal that is both grameniverous and carniverous, 
and of the proportion of the other bones, I did 
not hefitate to decide on thefe animal remains to 

dy, or that fome of them may not be the refult of only varioufly 
modified combinations of other bodies ; perhaps of thefe fame, 
or other yet undefcript claffes of bodies. 

These thoughts, as they ftarted, have been thrown together 
not for the purpofe of giving information, but to give a diftinc- 
tion between the terms applied by the ancients and moderns to 
the cflential and component parts of bodies, as far as their ideas 
fccm to have led them to interpret what might be faid upon 
thofe fubjcflts, and which I think neceflary to fubjoin in this 
place, to affign a reafon why I adopted the word Animal Salt, as 
a general term againft which fome of our modern chemifts have 
militated. 

have 
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have belonged to the Hippopotamus ; but to be 
more accurate, and to remove all doubt as to the 
authenticity of a difcovery of this confequence in 
our ifland, I compared the foffil molares with 
thofe of the recent ones in the jaw of the above 
animal in the Mufeum at Leicefter Houfe ; the 
confirmation was manifeft : tliere was very little 
difference in the iize, and no difference in the 
flrudure ; excepting that the foflil feemed to have 
belonged to an older animal, which in maflica- 
tion had worn the teeth flat, or rather obliquely 
on their interior fide towards the mouth. The 
Hippopotamus has two fmall curvated teeth be- 
tween tlie two projeding lower tufks ; and on 
PLATE I. comparing of FIG. II. which is the honey part 
that enters the ivory, it will be found perfe^y 
limilar to the recent tooth of the faid animal. I 
fhall now beg leave to wave all further detail as to 
the typical marks of thefe bones, and permit them 
to afTert their identity with thofe gentlemen, who 
are fkilled in the fcience of comparative anatomy : 
if therefore the following conclufions from this dis- 
cover)' may in the fmalleft degree tend to explain 
the caufe of thefe phoenomena found in the bowels 
of the earth, or to eflablifh any principles for the 

advancement 
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advancement of the fcience of Cofmography, the 
time which I have employed in many praftical re- 
fearches of this nature, will I truft be of fome 
fervice, and I hope juftify me in a. further profe- 
cution of this ftudy. 

These hippopotamic remains being difcovered 
petrified and entire, in a foil which had been form- 
ed by the refidue of the waters, it fhould feem 
that they muft have been depofited by this caufe. 
The account of the deluge in holy writ might in- 
cline the learned to fuppofe that this animal had 
been floated from thofe regions, which in refped 
to climate, were cong^ial to its exiflence, and to 
have been left on the fpot where it was found in 
its foffil ftate; but when we confider the great 
diftance of the Medway from the Nile, or other 
rivers near the tropics, where thefe kinfis of ani- 
mals are now known to inhabit ; and when we have 
no authority from the Pentateuch A> conclude that 
any extraordinary convulfion in Nature had impel- 
led animals at that period from their native regions 
to countries fo remote, fo we have no natural infe- 
rence for concluding that the deluge was the caufe 
4>£ this phasnomenitn. 

D Had 
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Hap the deluge finnded animak under thefe 
cifcumfbnces, the fuperior parts of the chalky 
qM where thefe foffil remains were Ibund, would 
exhibit many palpable effeds to have eftaUifhed 
this caufe ; with the retreat of the waters, animal 
as well as marine productions would have been 
si\&} depofited ; nor would the partial ilratum of 
naidve loam extend itfelf to a certain altitude on 
the chalk ; which, as being fo evidently the effeflr 
of alluvioo, the very fummit of the neighbouring 
bod would produce ibme ntarks of this nature ; 
fince we are tnfbruded that the waters of the de- 
hige coveced 1^ 'whole £ice of the earth : at alt 
events theie&re we mud ccmclude, that thefe ani- 
mal remains were depofited at an epoch feparable- 
from that of the deli^e as recorded I^ Mofes i 
but when evidence fo powerfully militates againit 
this inftance, and that the ftratum of the river hiS^ 
18 only difcovered twenty feet above die level of 
the river at high water mark, and one hundred 
yards from the ftrand^ on the fame level in which 
the animal was found, it mud: confequently be ad- 
mitted by rational dedudion that thefe hippopo- 
tamic remains w«re placed in t&at flratum by the 

the 
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river, which at fome remote period had laved thofe 
heights ; and hence it will naturally follow, that as 
the Hippopotamns is known to be the mhahitant of 
muddy rivers, like thofe of the Nile and the Med- 
way, it fhould therefore argue that this animal 
was the inhabitant of thefe regions, when in a 
flate of climature to have admitted of its exift- 
ence. 

If firom the combinadon of thefe fads I fhould 
be permitted to argue with freedom, 1 have no 
doubt but much prejudice will be obliterated firom 
Ae minds of many learned men, who, not having 
opportunities of making pra£fcical difcoveries thcm- 
felves,, have been induced to adopt many fyftems 
of the natural theory of the earth, that have been 
founded on caprice, and ibme apparent truths 
but carefefsly defined, and as carele&ly eflablifh- 
ed : it is therefore my intention to prove, from the 
critical obfervation made on the local difcovery of 
thefe Hippopotamic remains* 



that this ijland has been under a warmer influ' 
ence of climature than at this prefent ara. 



Hat 
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T'hat the animal called the Hippopotamus^ the in- 
habitant of the continent of Africa^ mujl have 
been depofited on the fir and of the river Medway 
by waters^ feparable from that epoch recorded 
in holy writ^ which fubmerged the world in forty 
days. 

Ihat the earth was once endued with a power of 
iranfmuting bodies into Jiony or hard fubjlances^ 
which it feems no longer to pojfcfs^ ; or that by 
the undoubted tejiimony of thefe petrified animal 
bones ^ they mufi have been interred much anterior to 
any written record^ from fome extraordinary con- 
vulfion of the globe. 



* I beg to obferve, when I fpeak of petrifadion, that I mean 
a quality which the earth appears to have had of indurating bo- 
dies^ by the operation of certain acids^ and not of that 
quality with which certain foils are endued, of depofiting an 
earthy or ferruginous incruftation on the bodies enclofed in it : or 
of that power which produces fparry and ftalaflical matter, and 
which is fometimes found to enclofe heterogenious bodies ; in 
Ihort, of that power which is known to come within the fcope of 
human definition^ and to which a phyfical caufe can be af* 
cribed. 

As 
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As it is neceflary on abftrufe difquifitions to ftate 
fome relative principles, I fhall here felect three 
cafes from a multiplicity of authentic and combined 
truths of the fame nature, which I flatter myfelf 

m 

will (land the teft of the moft fcnipulous phyfical 
inquiry. 



CASE L 

From the fpecimens of foflil elephants tufks, 
which I have feen in the Emperor of Ger- 
many's Cabinet of Natural Curioiities at Vien- 
na, and in other Mufeums, I obferved that 
feveral were rendered throughout calcari- 
ous*, while others were entirely changed to 
the hardeft black agate ; the conclufion will 
therefore follow, that an inmienfe length of time 
muft have elapfed to have caufed the abforption or 
decompofition of animal matter from the tufk, and 
to have rendered it fufficiently calcarious for the 



♦ The -property which the earth has had of rendering animal 
fubftances calcarious, feems to be entirely undefined by any of 
our learned phyficians. That agent which has operated upon 
thefe fubftances muft in its cffedts be fimilar to the operation of 
fire. It has by fome chcmifts been attributed to acids. 

£ homogeneous 
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homogeneous fubftance with which it was faturated ; 
for it is a known law in nature, that all bodies firft 
become calcarious or friable before they enter into 
a lapidefcent ftate. A reply may here be pof- 
fibly made, that it requires but a few number 
of years to perform this operation ; but this 
argument cannot fubfift, when it is confi- 
dered, that the power which fo fhortly pro- 
duces this effe<ft, will alfo decompofe the more fo- 
lid parts of the body ; and I believe I may ven- 
ture to propofe, that no foil has ever produced bo- 
dies at any given time, fo completely calcined, and 
in fo compaft a fubftance as the foflil elephants 
tufks which are difcovered in the bowels of the 
earth over all Europe. 

For the further illuftration of this principle, I 
fhall prefent the following Jafa : gravelly and 
fandy foils, which often abound in the vitriolic 
acid, will in a fhort (pace of time entirely con- 
fume or decompofe animal fubftances ; whereas 
chalky or marly foils, not having the above 
quality in any like proportion, will preferve 
bones * when fecure from the filtration of wa- 
ter, 

^ As many would wifll m this difquilidoQ tp refer to the 

compo- 
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ter, to any length of time, replete with their 
animal matter. Having had various opportuni- 
ties of finding human bones in many different 
foils, with the date of their depofit interred near 

them,^. 

coroponetit parts of bone, which might poilibly be the 
means of caufing frefh lights to be thrown on thefe foflil phaeno- 
mcna, I have here fubjoined the remarks^ of a very ikilfuL 
phyfician, Dr. Beugo^ of Rochefter, to whofe friendfhip and 
acquaintance I am here happy to acknowledge much informa- 
tion and (delight. 

A FIBRE in phyfiology may be confidered under the fame rela- 
tion to the other parts of the animal body, that in geometry a 
line is to other dimenfions, i. e. length without breadth or thick- 
nefs ; and therefore cannot be fuppofed, under the idea of a fimplc 
fibre, to occupy any fenfible latitude, or be divifible in its breadth 
or thickncfs. It cannot be fuppofed vifible, even with the affif- 
tance of the highcft magnifier ; as we find that there are animals 
fo minute that the niceft microfcope cannot render them clearly 
difcernible ; while at the fame time, the fibres that compofe their 
flendcreft parts muft be inconceivably ftill more imperceptible ; 
and may be fuppofed to be conftituted of two or more elemen- 
tary or earthy particles placed lengthways, without the inter- 
vention of any thing but that cement or gluten, which preferves 
their relative pofition with each other* All fibres of fuch mag- 
nitude as to be difcernable to our fcnfes, are evidently upon fcru- 
tiny divifible into finer and ftill finer really conllituent fibres. 

The animal fibre is elailic^ {o as to fly back when bent or 

ftretchcd. 
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them, and one in particular, which among a variety 
of relics found in a grave, produced two deci- 
five data^ I fhall here take the liberty to intro- 
duce 

firetclied, to recover its former dircftion and degree of extent ; 
yet, without the acceflion of nerves, the folid fibre is altogether 
infenfible : and froiii what has been faid it muft appear, that 
the fimple fibre is without blood, and can have no cavity in i^ 
and that it is folid. The folid fibre is fomewhat heavier than wa- 
ter, as will appear from obferving, that all the folid parts of ani- 
mals, before they have undergone putrcfadtion, fink in water. 
The animal fibre is alfo chiefly of a white colour ; and, as a fo- 
lid, difcovcrs under the chemical analyfis, that in its compofi- 
tion are contained Air, Water, Oil, Earth, and a fmall portion 
of Iron. 

The more firm and folid the conftituent fibres of any part of 
an animal are, that part will yield the greater proportion of air, 
which is always elaftic, when difengaged, though quiefcent and 
apparently inelallic in its combined flate. So great is the quan- 
tity of air that may be detatched from the fubftance of bones, as to 
occupy afpace 200 times the bulk of the bone it was difengaged 
from. Though the air, in its non-elaflic flate in hartfliorn, did 
not occupy more than a feventh part of the whole bulk of the 
horn, it was found when reftored to its elaftic ftate, to occupy 
234 times as much fpace as its refpedtivc portion of horn did. 

The quantity of water refpeftively contained in bones is not 

cafily determined with precifion ; as it will readily appear, that 

its quantity will be lefs, proportionably to the hardnefs and foli- 

dity of the bone ; I fliould gucfs however that it cannot exceed 

3 a fourth 
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duce them as perfe^y efTential to the matter of 
the prefent difquifition. Having therefore with 
the greatefl circumipe£don^ to guard againft ad^ 

ventidous 



a fourth part of the weight of the bones j and the bulk of water 
will bear the proportion to the weight of the water, 'of that 
of a cubic inch for every 251, 42 grs. of water, contained in the 
bone ; and having previoufly afcertained the bulk of the whole 
original fubftance of the bone before its water was abftra^d, the 
difference arifing from the bulk of the water being fubftra£bed 
from this, will give the bulk of the bone without that water, 
&c. taken from it. 

By digcftion in the vapour of water, by boiling it in water, 
but more perfeftly, in Papin's digefter, almoft, if not entirely, 
the whole of a bone, but efpecially of a cartilage, may be re- 
duced to a jelly ; or indeed the greater part of every bone feems 
to be jelly, or a gelatinous fubftance : for hartihorn will infpiffate 
or make a jelly of fixteen times its own weight of water, and 
ivory fifteen times its weight. Two-thirds of the bones of a 
fetus are gluten : of an adult one-half, and of an old perfoh a 
lefs proportion. In the early ftages of the fetus, the folid parts 
are nothing but a gluten. The whole fubftance of a very young 
lamb, has, by a gentle heat been boiled to a mucilage. 

When the gluten of bones is extrafted by the force of fire or 
of the air, they ftill retain their original form ; though they fall 
to duft at the ilighteft touch of the finger : and bones thus pre« 
pared are the fittteft fubftanccs for many clicmical inftrumcnts, 
particularly for the conftruftion of vcflcls capable of fuftaining; 

F violent 
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ventitious circumftances from the upper coating 
of the earth, opened a barrow in a chalky foil, 
which contained human bones I found among 

many 

violent heat without cracking. By reftoring to bones their for- 
mer gluten^ they recover their original hardnefs, form, and 
{tru&ure : their confidence is likewife recovered, by dienching 
them with water or oil. Scraped bones, yield, by boiling in wa- 
ter, a gummy like jelly, a-kin to carpenter's glue, of which fort 
of . fubftance the greateft quantity and ftrongeft kind is procured 
from ikins, tendons, and cartilages. On this gluey matter de* 
pends the elafticity of the animal fibre, and perhaps to a peculiar 
fiate of it, the peculiar irritability of fome parts and conftitu- 
tions, is due. 

The gluten of bones putrifies, and therefore becomes in great* 
cft part volatile ; and by this procefs, or the force of fire, it may 
be fo entirely diffipated as to leave in the bone nothing but a 
friable earthy fubftance, if not difturbed, retaining ftill its for- 
mer extent and figure, and by the addition of oil^ water or glu- 
ten, which it greedily drinks in, again recovers its hardnefs and 
£onfifience« 

In diftillation, the animal gluten yields water, volatile fait, fome 
inarine fait, a fixed alkali, and a phofphoric oil (which laft may 
.chiefly -he procured from bones,) and earth ; and this gluten 
is alike from whatever part of an animal it is extradted ; being 
ahvays the fame inodorous, infipid fort of fubftance, yielding as 
juft now faid, wutcr^ oil, falts, from the force of fire and earth. 
Though the oil fcems in fmalleft proportion, it appears toKavc 

5 the 
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many rich ornaments of a female, the frag, 
ments of an ivory armilla and a coin of the Em- 
peror Anthemius, who flouriftied A. D. 447. — 

The 

the greateft power, in aflfording tenacity and firmnefs to the bone. 
The proportion of the oil feems not yet eftimated. 

Though the gluten contains oil, as a conftituent of its compo- 
fition ; yet oily fubftances have no adtion on gelatinous matter, 
nor can reftifie^l fpiritf of wine diflblve it. This fpirit has no ef- 
feft upon it when dry, and takes only part of the water from the 
gluten when liquid ; and in fo doing coagulating the jelly, may 
with much probability be attributed the thickening of the 
lymph, and the ftuffing and burfting of the lymphatic veflels ; 
from whence extravafation and dropfy enfue, and, in ihort, mod 
of the diftinguiihing difeafes, to which thofe accuftomed to much 
ufc of fpirituous liquors are fubjeft. 

The Earth of Bones, as of all other parts of the animal 
body, is of the kind denominated calcarious, though it is not 
immediately calcinable into quick lime ; but when it has been 
diflblved by the vitriolic acid, with which it forms a felenitic 
earth, and the acid is again feparated from this felenite, by 
means of a fixed alkali, the precipitated earth will then be found 
calcinable into quick lime : but when the animal earth has un- 
dergone no farther alteration than what arifes from the fimple 
force of fire, in expelling all the volatile parts, it cannot be re- 
duced, even by the moft intenfe heat, to the ftate of calx or lime ; 
but may in that condition, by very high degrees of heat be con- 
verted into a white opaque glafs, arifing from the phofphoric 
fait not yet entirely feparated from it^ being of a peculiarly 

powerful 
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The bones which were entire, during the fpace 
of thirteen hundred years were not calcinated^ 
but contained almoft as much gluten or animal 

powerful tendency to render earthy fubftances vitrcfciblc, of all 
which the calcarioiis refill vitrification moft obftinately. 

Upon the total amount of pbfervations made on folid animal 
matter, it appears that it requires for the feparation of the other 
principles of its compofition, from its fimple earth, a very in- 
tenfe degree of fire, or, more effeftually a very long expofure to 
the effefts of the air : for though the bones of mummies, which 
have been preferved for more than a thoufand years ftill retain 
the animal gluten, yet bones which have for many ages been cx- 
pofed to the free aftion of air and paflage of moifturc, are fo com- 
pleatly deprived of their oil and watery parts, as to be left in the 
fimple ftate of friable earth, which when dry, though it preferved 
the original form, crumbles with the gentleft touch into powder, 
and incoherent particles not diflblvable in water. 

Iron, or at leaft that kind df earth, which by combination 
with phlogiflon produces iron, is to be found in every integrant 
part of an animal ; but in leaft quantity in the bones, though in 
all in a very fmall proportion. It probably anfwers a variety of 
purpofes in the animal ceconomy ; various according to the va- 
rious fancies of phyfiologifts : fuch as to give, as fome con- 
ceive, a greater degree of firmnefs and folidity to the harder 
parts ; according to others, to contribute to the colour and for- 
mation of the red globules of the blood, and their momentum, 
to affift towards the attrition of the blood and production of beat, 
and perhaps in the a&ion of acids upon it in the ftate of calx in 
the fluids, throwing out heat and inflammable gas for various 
purpofes in the fyftem, and many other fuppofitions, too tedious 
now to mention or confider. 

phloglfbn 




I.f..;;. X».. 31 



ANTIQ.UITT OF THE EARTH. 21 

pWogifton as a recent bone ; and the ivory armil- 
la, which was ftot a quarter of an inch ill thick- 
nefo, alfo preferved its animal l*ah'% vid. PLATE plate il 
Ily FIG. I. If therefore I have the moll poili- 
tive affurances from a fimple chemical experiment, 
by paffing through tlie fiie,* the calcarious fub- 
ftance of the foUil tooth of an elephant fix inches 
in diameter, and a fragment of an ivory arm'iUa 
enly a quarter of an inch in thicknefs, that the 
latter yields animal matter, and the former not the 
imalleft degree whatever of it ; mull I not juftly 
bfe permitted to draw this inference ; that as the 
earth, within the given time of thirteen hundred' 
years has not had the power of petrifying fo fmalf 
d fubllance as an ivory armiila, or of extradting the 
animal property from it ; that the time which 
would have elapfed to. have rendered the tufk of 
an elephant calcarious, and to have converted it into 
the folid fubllance of an agate, could not bear any 
relative proportion to the tranfitioil of time which 
human obfervation has thus prefixed : hence, by 
• 

♦ Thcfc remains I have likewifc laid before the Society. They 
Were found in a range of barrows of the lower Britons, opened 
under my infpedion, and the contents in my pofleflion; fituatect 
on Chatham Hill, within the King'» works. Anno; 1779. 

G a pro. 
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a progreffive fucceilion of truths, I may naturally 
conclude, that fome unknown lapfe of time mull 
have tranfpired for the produQ:ion of this phasno- 
menon, or that the earth muft have been endued 
with a power of operating this efFe£^, which fome 
revolution in nature has now entirely deftroy- 
ed. 

As this expofition may meet with fome trifling 
objeftion, not being able to afcertain with that pre- 
cifion as is neceflary on difcuflions of this ferious 
import to fcicnce, whether the chalky foil in which 
the elephant^s tufks were found, was, in refpeft 
to its conftituent quality, perfedly analagous to 
that which contained the ivory armilla, I (hall 
therefore ftate Cafe the 2d. which will eftablifk 
other data more fatisfa£tory. 



CASE II, 

In the year 1 7 7 1 , atKingfton, onBurham Downs, 
the late Reverend Bryant Fawflet, of Heppington,, 
near Canterbury, on opening a range of tumuli, 
difcovered, among various relics of the fifth centu- 
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ty, a large Eaft Indian Cowry (vid. PLATE II. plate ii. 
FIG. III.) perforated, with a brafs ring, which 
the pagan Romans ufed as a fymbol of the 
Deus regenerator^ and otherwife as an amulet of 
Priapus. Two coins were found in this barrow, 
vid. PLATt ill, FIG. I, a Claudius of the 2d. 
brafs, TI. CLAUDIUS CAESAR, AUG. PMTR. 
P. IMP. The reverfe, S. C. Pal/as gradiens, 
dextfd bajlam, fmljlra clypeum ferens, FIG. 
II. a Caraufius of the 3d lize. IMP. , CA- 
RAUSIUS. P. F. AUG. rev. PAX. AUG. 
Tig, MuL ftans dextrd ramum tenet, finiftra 
haftam. Tlxe cowry, with three others found 
m barrows In this country, in the above learned 
antiquary.*s . colle£fion, was! in p^rt reduced to a 
calx, particularly the portion of it which laid near- 
eft the body ; but the far greater part preferved the 
fubftance of a recent Ihell, with its polifti, and the 
difcoloured fpots which they are varioufly tinted 
with. Thus we have an inftance /of a Ihell that 
has remained near fourteen hundred years in tlie 
earth, without undergoing any very vifible change 
of great decay, or indeed any change wliatever to 
a ftate of »petrefa£lion. If we therefore compare 

4 theie 
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thefe efFeds with the chalk echinus^ the peBiniU 
and other marine remains found in the fame Jira^ 

turn of chalk ; we Ihall then obferve, by the in- 
duration of thefe ftiells, that they have undergone 
a palpable tranfmutation from their original ftate, 
and confequently, by a parity of argument, we 

have authority for concluding that an unknown 
lapfe of time, bearing no proportion with the da- 
ta expreffed as above, mull have pafled, or fome 
extraordinary event of matter mull have taken 
place,, to change thele bodies from their original 
properties. 

It would make an endlefs digreffion were I to 
ftate a variety of limilar effeQ:s of marine arid ani- 
mal petrefodions found in the bowels of the earth ; 
the llrudure and matter of which, could not pof- 
fibly come within the compafs of human obfer- 
"Ration to fix on a period in which the tranfmuta- 
tion has been performed ; i Ihall therefore briefly 
flate 
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CASE III. 

Which comprehends an argument founded on 
a foffil tortoife^ vid. PLATE IV. and a plate i v. 
foffil fruit. The tortoife I have alfo exhibited 
for the infpeftion of the Society ; the latter is in 
the pofleflion of the learned Prelident, Sir Jo- 
feph Banks. Thefe foflils are confiderably the 
largeft of their kind that have been difcovered in 
this idand *. The pell of the tortoife meafures 
fix inches in breadth, and when entire, was near a 
foot in lengh ; as the animal is obfervable in the 
fliell by the thigh bone and other parts, it muft 
have been too ponderous to have been floated on 
our coafts from the climes which are at this period 
congenial to its exiftence ; confequently it ihould 
feem that it was the inhabitant of the coaft where 
it was found in its foflil ilate. 

• 

* These foffils were found in the lile of Sheppey ; an ifland 
remarkable for a variety of animal^ marine^ and vegetable 
exotic petrefadions. The foffil fruity one of the fubjeds of this 
inquiry^ is a fpecies of the almond, and is remarkable, in the 
opinion of the mod intelligent perfons, as bearing no analogy in 
fize to any recent fpecimens of this nut difcoverable in any quar« 
ter of the globe* 

H The 
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The fruit, which is the exad fize of the draw- 
PLATE V. ing, vid. PLATE V. (hould alfo feem to have 

been the produce of thefe climes. 

If this foffil had been depofited by a reflux of 
the waters, it might poflibly have been imbedded 
with the remains of animals, as is evident in the 
difcovery of the tortoife, and a variety of other 
fp^imens of this nature, which could ealily be 
enumerated ; but it i& not probable that frefli water, 
as well as fait water fifli, would be found in the 
iame ftratum of foil ; many fpecimens of which 
1 have in my collection, particularly the head of 
a pike ; the parts of this fifh are too defcriptive to 
a.dmit of the fmalleft doubt . of its identity : the 
under jaw of the pike is more elongated than the 
upper, and the latter totally deprived of any teeth* 
Specimens of. j&lmon are frequently found in the 
fame ftratum^ and various other palpable remains 
of the frefh water fquamous tribe *. 

The time allotted in facred writ for the retreat 
of the waters, was an hundred and fifty days ; 

« Vid. The Sheppey foffils in Leicefter Houfe. 

and 
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and as no convulfion in Nature is defcribed by Mo« 
les, which might have caufed thefe fluvial re- 
mains to have been difcharged from their native 
regions in pofitions fo apparently unnatural, and 
placed with other bodies, perfeftly heterogeneous 
in their nature, the produce of the land, we are 
undoubtedly authorized to believe, that with the 
reflux of the waters, fo moll of its inhabitants had 
alfo retreated. The VII. and VIII. CHAP, of 
Genelis, which treat of the deluge, o .ly fpeak of 
the living creatures of the earth ; but no mention 
is made whatever of the inhabitants of the deep. 

CHAP. VII. Verse 22. J/I in whofe noflrils 
was the breath of life, of all that was in the dry 
land died. 

Verse 23. And every living fuhfiance was de^ 
flroyed which was upon the face of the ground^ 
both man and cattle, and the creeping things, and 
the' fowls of the heaven ; and they were defiroyed 
from the earth : and Noah only remained alivCy, 
and they that were with htm in the ark. 



28 A DISSERTATION ON THE 

Thus we are permitted to infer from tliefe 
facred aflertions, that other caufes muft have 
tranfpired to have operated effefts of a nature io 
efTentially diflimilar. The bed in which thefe re- 
mains are found, fhew them to be of an antidelu- 
vian period ^ ; a period beyond the records of man, 
and attended with fuch circumftances, that we 
might not unreafonably conceive fome calamitous 
event had poflibly dettroyed all animal life f from 
the face of the earth, and configned to oblivion 
a caufe, the record of which muft otherwife have 
been tranfmitted from pofterity to pofterity, to 
the very end of time. 

Though the Scripture fays, j4ll the fountains of 
4be great deep were broken up^ an expreffion which 

* Vid. the Appendix to this Diflcrtation. 

-f* When men of inquiry confidcr this remark with every ne- 
ceffary retrofpedl, and who have had opportunities of turning 
their thoughts to the practical ftudy of thefe foflil phae- 
nomena, I do not hefitate to fay, that they will have a conftant 
fupply of examples to incline them to adopt a firm belief, that 
this earth has undergone a commotion, abftraftcd from the deluge 
alone, which might have deftroyed its inhabitants, if not totally, 
perhaps partially fo, on the fpot where fuch a commotion took 
place. 

3 would 
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would imply a conwdiloii of fome extraordinary 
nature ; yet we have, I again repeat it, no autho- 
rity to conclude, that this convulfion was in its ef- 
feds equal to thofe which have produced the foflil 
phsenomena that are found in the bowels of the 
earth, in all quarters of the globe. This doubtlefs 
would have procured effieds fimilar to thofe which 
are found under circumftances defcriptive of fimilar 
commotions, fuch as theftrataof foffij bones found on 
the coafts of Ittria, Dalmatia, bithe iflands ofCherfo 
and Ofero*, in tlie ifland of Cyprus, in moft of the plate vi 
iflands of the iEgean fea, and the rock of Gibraltarf , 
which imply the moft convincing proof of an allu- 
vion 

• Vi(L PLATE VI. which I have here prefixed to give an 
idea of the fituation of thefe iilands^ to be referred to in this 
argument, and which perfedly agrees with the defcription of the 
Abbe Fortis, p. 361, to p. 429. 

•f As thefe bones have improperly been afcribcd to the effects of 
the Sambtbracian deluge recorded by Diodorus Siculus^ I have . 
thought proper to tranfcribe the paflage from the above author^ 
and to offer my remarks upon it, for the confideratlon of thofe 
who have made this intcrclling part of foffilogy their Iludy 

Oi Jt S«/Ao6paxfC iVopouo'i irpc ruv Tftpoi tomT » XAoi c yntiAiyw xalAxAuoyxuf 
ixifoy iiuTfftyoi¥ ytvMx^y to /acv Trpvrov, rou 7r(p» r9if Kvstti^i ioiAolog fiyiilo^f 
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vion by the diflocation and fraQiires of the bones, 
and here and there fmall fpecimens of Ihell fifti im- 

boffed 



utra Si rauTflt, t? EaAijcwopth. to y«p^ iy ru HorrwrriXay^MiAimi l^ov rx^tv^ 
fAQCfi rwrovTov friirXfi^Z^oci Sioi rZy iir^ivruv vothiaSv^ f^OCt^^ ^''^^^ ^^* '^^ 
TrA^Sof Trapcxp^uOb to *^tZfA» Aaj3potf^ i^iTrttrsv etc toi^ EAAho^oktov, jc^ xcAXn» fjXw 
TYif ArTai rni iroifx rxXxrlxv iwhcXweVy oux oXi^v Si j^ Tf!( iTriirlSou yini ev rii 
2dEj(Ao9paxii ^oi\aa'(rxy iTrolncrt Kai Six riSro iu roTg fjJlxyofiqifoiq xaipoic inou; 
rZv xXituv xvtairxxsyxi roTi Sixrvoii XiOtva XhOvoxfavXjZg 7^ iroXewv xaIoxcxAuc- 
y.ivui9. Toxtq Si irfpiAeitpOfirrac irpoo'^vaJpajMcrv iiq rovg u\}/nXeT<pouc tyic imrov 
roTTOv;. rrli S\ S^xXxa^nq ay«|3aivovo>i; an [axXXoo i\j^X9ixi roig QtoTg to'j; 
iy^ufiov^y TCf SiXVtiAivTX^ xuxXm ircpt oAuv t^v vyio'ov cpovc S'^o^m tijc O'wnipiac 
9^ pwjiAouf iJpu(r«(r6a», f^' «»' f*«XP* ^'^ n»v«&uwy. Diod. Vol. I. Sec. 253, 
lib. V. p. zh^ Pet. fFeJfeU 
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" The Samothracian hiftorians affert, that, before the floods 
recorded of other nations, a very great one happened in their 
country ; this deluge was produced by the eruption of the wa- 
ters, which at firft broke through the Cyanean rocks, and after- 
wards ruihed into the Hellefpont. The Euxine fea, formerly a 
great lake, was then fo much fwelled by the waters which 
entered it, that not being capacious enough to contain them, 
they overflowed into the Hellefpont, where they fubmerged 
a great part of the maritime Afia, and alfo overwhelmed great 
di(lri£ts of Samothracea. In confirmation of this, fifliermen 
in latter times have dragged up fl:one capitals of pillars in their 
nets, which prove that the fea covered the ruins of their an- 
cient towns. It is reported that the inhabitants who cfcapcd 
fled to the more elevated lands, but the fea Hill increafing, 

" they 
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bofled in the mafs ; whereas all the large fpoils of 
marine animals are never found with them : an at- 

tefted 






they invoked the Gods, and thereby being delivered from their 
perilous fituation, they encompafled the places where they 
" were preferved throughout the whole ifland, and there raifed 
" altars, where they perform facrificcs to this day to their Gods." 

Though the Illyric foflil bones have been originally depofited 
by a flood, on their refpeftive coafts, it is alfo evident the origi- 
nal ftratum in which they were inclofed, has undergone a coniider- 
able change ; obfervable by their confinement in a lapideous 
ochreo-ftaladtic earth, alternately compofed of marble fplinters 
iind bones; thefe fplinters of marble are of an angular Ihape, and 
confequently have never undergone any trituration by the waters. 
According to the very critical and modeft account of the Abbe 
Fortis, thefe (Irata arc found interrupted in large infulatcd maflcs 
difperfed among the mountains, of a very different fubftancc from 
thofe that furround them, which prove the cxiftcnce of ftrata, 
that have been fraftured by f3flHfe convulfion in a remote 
period of time. The depofit of thefe bones under the bafis, 
or in the hearts of hills, vid. PLATE VI. thofc in par-PLATEVl, 
ticular which pervade the rock of Gibraltar at the ]>cight of 
one and twenty feet only from the level of the fea, mcafurcd by 
Lieut* Col. Davies, of the Artillery, anno 1 784, at the ebb of the 
tide, which in the Mediterranean docs not exceed four feet; their 
compared nature, and in particular their phyfical cqnlVitucnt 
quality, which ihow them to have been (o indurated by a power 
different from the ordinary accretion produced by fparry or 
ftalaftical induration, evince that the alluvion, which had origi- 
nally floated that immenfe, that wonderful congeries of animitl 
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tefted evidence, that with the retreat of the wa- 
ters, £0 the fiihes receded into the iMatfoaia of lakes, 
rivers, or oceans. 

Water 

bones, was much anterior to the Samothracian deluge mention- 
ed by Diodorus, or that of the Fgyptian priefts, which learned 
men have had occafion to mention on the fubjeft of ihefe bones. 

The Samothracians, in the time of Auguftus, may have fliewn 
tlie altars that were erected over their ifland, where the waters 
had reached, and where their anceflors had retreated ; and though 
they are doubtlefs monuments that an irruption of the waters had 
actually happened in thofe parts, yet they are alfo memorials, 
that the foffil bones, from the above argument, were not the 
wreck of that deluge. 

Pliny fays. Lib. 11. Cap. l^xviL " Clarse jampridem infuUe, 
Dclos et Rhodos, memoriae Jroduntur enala?. Poftea minores, 
ultra Melon Anaphe, inter Leriihum et HcUefpontum, Nea : in- 
ter Lebcdum ct Teon, Alone r'inter Cycladas Olympiadis cxxxv 
anno quarto, Thera ct Thera^a* \ Inter eafdem poft annos cxxx. 
Hicra sedcmque Automate. £t ab duobus (ladiis poft annos ex. 
in noftro ajvo, M. Junio Syllatao, L. Balbo cofs. ad viii. Idus Ju- 
lias Thia.*' As the formation of thcfc iflands are here corre&ly 
accounted for by the exprcffion of the word enat^, we arc not at 
liberty to fuppofc they were caufcd by any irruption of the wa- 
ters which might have fubmerged the lower countries ; and parti- 
cularly, the origin of the ifland of Thia fecms here fo well attcft- 
cd, that we have no reafon to doubt the reality of Pliny's ac- 
count ; confcquently if in Delos and Rhodes thcfe foffil bones 
are founds and in the other iflands defcribed by Pliny^ we are au- 
S thorifcd 
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Water and fire uniting, would certainly pro* 
duce the moft extraordinary diforder on the face 
of the earth ; and by disjointing lands over which 
rivers had flowed, and fubtending by the rare- 

fadion 

thorifed to fuppofe that they muft have pre-exifted the period of 
the Samothracian deluge : let us alfo date that they have been 
found in the ifland of Cyprus, and then this old hiftorian will 
again be ufeful to our argument. Avellit Siciliam Italiae^ Cy- 
prium Syria? — Lib. ii. cap. Ixxxviii. Thefe iflands were disjoined 
by floods from the main land, by an ancient flood which he af- 
cribes to nature, the fame being older than the records of his 
time : therefore thefe bones being imbedded in the heart of thefc 
iflands, which otherwife if depofited by the Samothracian deluge, 
would be found only on the neighbouring parts of the fliore, we 
muft Hill repeat that they were not the efleds of that dekige. 

The bed informed of our natural philofophers agree, that moft 
of our petrefadions are performed under the fea; and as the 
Abbe Fortis, vid. p. 448 of his work, gives good authority for 
fuppofing, that thefe ftrata of foffil bones extend from the northern 
fliore of the Quarnaro to the iflands of the iEgean fea, in which 
thefe iflands recorded by Pliny are fituated ; that they have alfo 
from good report, been found in the ifland of Cyprus -, and 
doubtlefs the fame ftrata of bones in the rock of Gibraltar : fo wc 
may, admitting the moft fcrupulous caution, infer that they have 
been indurated in their ochreous and ftallaAacious bed by a fub<» 
marine power, caufed by the united adtion of water and a fub* 
terraneous fire, prior to the f> bteniirn of thefe iflands, produced 
by the expanding nature of two fuch powerful agents ; which 
of^ratioD will naturally corroborate the teftimony of Pliny, vid. 

K lib* 
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la^ofl 6£ ftfeaiA, the caufe of -eartliquafctt, great 
trafts 'df earth, over wlwdi, by a fucoefficm of fimi- 

lar 

lib. ii. chap. Ixxxviii. Ante nos et juxta Italiam inter jEolias infu- 
las, item juxta Cretam emerfit e mari, M- D. paffuum, una cum 
<>aHdis fontibus — 

When natural philofophers confider with an attentive eye thefc 
apparent phsenomena, they will have no caufe to doubt the vari- 
ous tranfmutations of land, by the eruptions and recedence of 
Waters, perhaps alone produced by the aforcfaid powerful effe£bi 
df fubtcrraneous fire; and, as in the inftance of thefc 11- 
Jyric bones, that doubtlefs were once depofited by fbmc very 
remote alluvion, and in fubfequent ages confolidated by a natural 
chemical operation of mineral acidsunited with fire and water,fo wc 
fliould have the cleareft evidencc'to pronounce, that they badi>een 
fobtended from their natural beds, and difplayed to us under the 
•loeal forms which the above careful traveller, the « Abb^ Foms, 
iOts fo critically tranfmitted to the world. 

TmkT floods, fubfequent to the univcrfal deluge, haw 
iprevailed more frequently in remote antiquity, than io 
•latter times; and as fomc have tranfpired under the obfer« 
hration of hiftoriahs that have recorded them, we can have no 
'doubt from the^good teftimony of Pliny, who aUb f rom tippareftt 
^ell ftttifted tradition, and the accounts of his €otemporaries,^af- 
•figtira firong^reafon forthe caufe of 'the con vulfions which ha^ 
diforddred or chioged the face of theglobe^ vid.^ib. ii. from 
^Mp. httxlii. to ncv, 'Whiah tr«t of earth^piakes^ fiery ^nip- 
tibnt, depreffions <IikI fubtAifibns of icountriof, the diflocatioBs-df 
inountaiilf ^ ^and TariMnMflMlda ; aad wkat 4xm*be*ftro(|ger dian the 

ezpreflSon 
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iar events, the vaters may have flowed, and agaiii 
receded by the like caufes ; fo various heterogene^ 
0U8 bodies of animals, ££b, and vegetables, may have 

been 



escpreffion of the Scriptures, AU the fountains of -tht great deep wen^ 
*hrokefi up, to prove that lubterrancous fire luuft have been the 
caufe of iuch powerful and general commotions ? 

Strabo confirms the account of Diodorus Siculus, of the 
Samothracian^od, lib. i. p. 8^, in fo clear .a manner, that no 
.lioubt can «f ife«gainft:the faA. Thilo demundo m>n Corrump. p. 959. 
aflerts, tho' againft the clear evidence of Pliny, that the iilandsctf 
Delos and Rhodes were produced by this deluge, and in- 
deed ihould it even feem that all the iflands of the J£geaa 
Tea had been produced *by this caufe, we ihdl *ftiU acquise 
fuch a demonftration of evidence ^rom the ^ftmta df 
bones which penetrate thefe iflands at fudh altitudes, and 
with fu(ih maiires of earth over them, as could never prooetd 
from their having been depofited at that period, and from 
that deluge, vid* PLATE VI. which will ihow the vaftpLATEVI. 
bulk of nMitter which may poffibly cover the bones in various 
j)laces in the iflands. I am therefore inclined from this coinci- 
dence of fa^, to afcribe mod of our foflil phsenomena to both 
thefe oaufes united, and notfrom water only ; and which may 
properly be oalled the YTKH TOT KOZMOT w 9\zio'% Soul of 
the World. 

*We find in Herod, lib. iv. that V^awas adoicdiby the^iay. 

thians, the mdft ancient of the humaarace, as the fynibol of^ae, 

vrhich they conceiyed'had xmce -embraced the whole univcrle, 

9«xidby other ancient nations under various forms. Ignis qui a 
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been profoundly imbedded in the earth ; but in 
this cafe, the produce of refpeftive climes muft be 
found approximate to the fpot where the convulfion 
happened : thus, from a conclufion of this obvious 
nature, the fojftl nut could not have been depofi- 
ted in the ftratum from whence it was taken, by the 
effeds of an alluvion only, but by other caufes 
as diftinO: as apparently diflimilar in their e£Feds. 

Arguments are frequently produced to aflign 
a caufe for the difcoveries of foilils^ which have no 

analogy 

muniumgtnuit cunRa pojfedit. Jufl. lib. i. cap. i.; and on the other 
hand they fuppofed that a flood or floods had univerfally prevailed. 
Idem five illuviisaquarum pincipio rerum terras obrutas tenuiu The 
hiftory of the Egyptian Canopus is alfo an atteftation that fire and 
water were the two powerful agents which had caufed a wonder-^ 
ful diforder in the univerfe; and this was the fource of a great 
difpute between the Egypti.n and Chaldean priefts in a 
conteft for a fuperior power to be given to one or the 
other of thefe in their mythology. Was this fubjeft to be 
enlarged upon, it is eafy to obferve how ftrong arguments 
might be produced, that fire has been the original caufe of 
remote inundations, and that the convulfions of the earthy toge- 
ther with the confiflency of its component matter ; the produc- 
tion of its metals, minerals, and moft of its foflil productions ; 
muft have originated from the united adion of thefe caufes. 
Thcfe few proofi may perhaps be fufficient to confirm what 

many 
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analogy with any recent fpecies of this 
ifland. It has been obferved that many North 
American fruits have been found on the weftern 
coafts of Ireland, evidently floated there by the 
v/inds and tides ; this fafl I know is well eftablifh- 
ed. Hence it has been inferred that many exotic 
remains may be found foflil in this ifland ; an argu- 
ment fo purile that I am fure it will not be expeft- 

many enlightened minds have long conjectured, but have been 
obliged to forego for the want of fuch proofs. If they can tend 
in the fcnallcft degree, by making men wifer, to make them hap- 
pier, it is furely a glorious reward for the little trouble which has 
been taken to promulgate thefe thoughts to the public ; fuch a 
thought is of itfelf an apology for any author to intrude his work ; 
and in fpite of that vanity which the cold mifanthrope may fancy to 
be attached to all human prdou(9:ions, a vanity which human na- 
ture has great caufe ta rejoice in, we fhould be proud to fay, that 
as happinefs is the meditation of our worldly purfuits, fo no man. 
can be truly happy unlefs he is in fonie refpedts wife ; that is, un- 
lefs he is fufficiently inftrufted in human knowledge to know 
when to place a barrier to his inquiries, and confequently a regu- 
lation for his conduft. In metaphyfical or philofophical ftudies 
it is therefore neceffary, as in the aftions of our lives, to 
know when to limit our refearches; it will be the only method 
of Ihowing our feeble depending exiftence on a fupreme power, 
and of circumbfcribing the human mind in thofe inquiries which 
infeniibly lead it to fcepticifm and impiety. No explanation is 
I hope wanting for the application of this remark- 

L ed 
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ed that I ftiould ofFer a reafon againft it ; however 
I fliall produce one, briefly to alledge, that no com- 
parifon of this nature can be oppofed to the refult 
of the difcovery of the nut in the ifle of Sheppy ; 
feeing that it was found in a vaft ftratum of earth, 
with the remains of terreftrial and marine animals ; 
a ftratum of earth, whichcould not have accumulated 
alone by the refidue of the waters in any given time, 
but muft have been fo fubtended by a convulfion of 
the globe produced by other caufes. The fibrous 
parts of the nut are converted to a ftone, and in its 
conftituent quality, it will be found of a nature 
that muft have proceeded from a caufe indiftinct 
from that fimply arifing from the age of its depo- 
fit, or the common-received laws of petrifaSion. 
On a clofe furvey it will be found to have been 
indurated by a fimiliar power which operatedon the 
remains of the Hippopotamus, and which power 
muft be referable to a caufe which in its natural 
procefs perhaps no longer exifts. 

An acid menftruum has been lately dilcovered, 
which will diffolve the hardeft bodies ; and it is 
well known that the decompofition of fluor fpar, 

united 
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united with the vitriolic acid, gently fermented 
with the afliftance of fire, will, in palling through 
water, cryllalize, and probably indurate animal bo- 
dies oppofed to it. But where is this ch}'mical 
effe€t now operating by natural caufes in the earth ? 
If exifting at diis period, it muft be in the deep 
mafs of the earth, beneath the ocean, or pro- 
foundly fituatcd in the neighbourhood of volca- 
noes, impervious to any human obfer\'ation. 

If we therefore confront the depofit of thefe fof- 
fil bodies with thofe of the Hippopotamus, the 
remains of which have been found in fuch local 
circumftances, fo fitly correlponding with the adu- 
al exiftence of the animal in thefe parts, I prefume 
fuch fa<Ets will tend to eftablifli the certain data for 
the argument of this paper ; That the regions where 
thefe animal remains have been fotindy "joere at a 
certain period of time, under a fuperior influence 
of warmth than they are at this ara : to/hew rea- 
fon why thefe bodies could not have been removed 
by an alluvion of forty days from their native climes 
at a difiance fo remote, and to have been depofted 
wider circumflances fo clearly oppofite to the effeBs 

of 
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of fuch a caufe : and that the earth has had a 
power of tranfmuttng bodies into folid and hoino' 
geneotis fubftances, at a period beyond the date of 
written teftitnony ; or which power, if now exifl- 
ing is, byfome extraordinary convulfion of mattery 
remotely concealed from human obfervation, within: 
the bowels of the glob^. 

As all men are prone more or lefs to metaphy- 
fical enquiry, it is more dangerous for the caufe 
of religion to have the untutored mind puzzled^ 
than to fet it right in matters that will bear expla- 
nation ; hence it is well known that men, when 
they fancy they have difcovered any apparent in- 
confiflency in the fcriptures, will not reft iatisfied 
with the exaft letter before them : wherefore it has 
been often ftarted as a matter, which requires great 
reconciliation, that the fun being created on the 
fourth day, the preceding days could not be com- 
puted by folar calculation ; many well-informed 
perfons have therefore been inclined to fuppofe 
that the earth was created in fix expanfes of time, 
inftead of fix days ; and with thefe fentiments 
they have not been at a lofs to account for all 
3 our 
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our natural phsenomena : thefe arguments have 
been Ukewife ftated to prove, that Mofes, when 
he addreiTed himfelf to the children of Ifrael to 
fatisfy the vulgar mind on the nature of the crea- 
tion, framed his difcourfe in figures and terms beft 
adapted to their fimple and untutored ftate ; and 
that admitting familiar incident to phyiical dif- 
quifition, he adopted the folar day inftead of an 
expanfe of time, which the vulgar mind could not 
fo readily comprehend ; and thus, inftead of ex- 
plainmg a complicated fyftem of phyfical argument 
to an unlettered multitude, into whom this great 
infpired lawgiver wJts defirous of inftilling an aw- 
ful refpe<5): for creation, and above all, reli^ous 
fentiments for the great obligations due to a fu- 
preme invifible power ; he was therefore inftnided 
by the Almighty to make ufe of a familiar vehicle 
for the purpofe ; 4 fyftem of nature, which all 
minds could conceive, and which was equally juft 
with the more profound, tliough exemplar)'" fci- 
ence. If we therefore refpe£t the hiftory of the 
world, according to. the Mofaical docirinc in inor- 
dinary fignificance, or by its more compliratcd 
import, the religious nnd well-regulated mind, will 
have the fame caufc for vjcncrating the great plafKic 
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hand of the deity, to whom the creation of mat- 
ter was in every fenfe equally efficacious, and to 
whom time, whether minute, day, or aera, was of 
no account ; the power of the Almighty would he 
iUU manife^, and fully as important, as we find it 
to bQ recorded in the firft book of Cenefi?. 
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'T'HE above PLATE reprefents the under jaw 
of a quadruped, found, with various other 
ftagments of animal bones, in the rock of Gibral- 
tar, brought over by Lieutenant Colonel Davies, 
of the artillery. This jaw, in the opinion of Mr.. 
John Hunter, whofe Ikill in comparative anatomy 
is fuiGdently eftabliflied to render lus opinion of 

confequencCj. 
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■ * 

confequence, is tlie remains of an animal no longer 
knonrn. The fpecies feems to have been extin£t ; 
the caufe apparently derived from that revolution 
of tlie earth, which univerfally prevailed at the re- 
mote period of time, which I have more fully 
enlarged upon in the preceding difcourfe. 

*•• 
Like that of the Hippopotamus, it is deprived 

of its animal matter, and indurated in an ochre- 
ous and flalaftic bed, peculiar to the remains 
•of the animal bones found in the iflands of the 
Egean fea : various angular fplinters of marble arc 
alfo found In the fame congeries ; the bone of the 
jaw is rendered calcarious throughout, nor do thefe 
bones in general feem to be .permeated with a la- 
pidefcent matter, though in their interfaces the 
ochreous depofit h fometimes very firmly indvirat- 
ed ; and in their cavities, particularly of the 
fiftular bones, fparry accretions are formed 
by the filtration of this matter through the 
fine texture of bone, when in its calcarious 
(late. The teeth are of as fine a polilh as agate ; 
their ftrufture indicate that the animal was of a 
carnivorous and graminivorous nature ; in all gra- 
minivorous animals, the enamel pervades the 

5 tooth 
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tooth in laminae, tohinderthe tooth from wearing by 
the frequent ufe of maflicadon of hard fubftances : 
this tooth, as is apparent . on the furface, has no 
enamel in the centre, but the hollow is filled up 
with the ochreous matter. When I firft faw this 
jaw in the poiTeiEon of Lieutenant Colonel Davies, 
I conceived it to be fimilar to one in the Mufeum 
of Sir Afhton Lever, No. 20, which was found 
under ground by dig^ng a weU at Thame, in Ox* 
fordihire ; the length 1$ about (even, inches ; four 
inches in breadth to the top of the largeft tooth, 
and three inches to the fmalleft ; the hrgeUt tooth 
is about one and a fourth of an inch, protruding 
from the jaw. In both, the fymphyfis, where the 
jaw united, and in which the fore-teeth were plac* 
ed, is very evident ; the only difference in the 
ipecimens is in fize ; the one found at Thame is 
larger ; a common difference in the fame fpecies 
of animals ; it is broken off at the third grinder ; 
the one from Gibraltar is broken off dofe to the 
fecond grinder, as defcribed in the plate. 

From the appearance of the jaw; £)und at: 
Thame, Ifhould think it contained the aninud phlo- 
giibn: the cafes being fealed up at Jj^o^^GxHoufe, 

N I had 
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I had no opportunity to make any trial upon it ; 
but were this even the cafe, it does hot follow diat 
the bone is lefs ancient. I have tried fragments of 
the fpecimens of the large animal incognitimi foiind 
on the banks of the Ohio and Mifliflippi rivers, and 
have found them to contain almoft as much animal 
matter as a Smithfield bone. The young Doftor 
Michaelis, phyfician to the Heflian troops, when 
he was here, and who took great pains in his in- 
quiries on the Ipot when in America, concerning 
this furprifing animal, found this to be the cafe. 
But foffil bones, it fhould be obferved, do not ac- 
quire ill all foils equal induration ; nor fhould it in 
the leaft degree militate againfl my argument, be- 
caufe bones may be found in one foil petrified, in 
another in a friable ftate, or laftly, preferved with 
animal matter in them. Deduiftions from their 
component qualities can only be made, when two 
fimilar bones are found in fimilar foils in diilimilar 
ftates of prefervation.. 

Hence from this teftimony, fubjoined to the 
others which have been here ^ecified, I Ihould 
conclude thefe bones to have belonged to an ante- 
diluvian world ; to have bee^ the remains of anl- 
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mals, pre-exifting any floods that tradition has 
tranfinitted to us ; the remains of animals, that 
fome fatal revolution of the globe had, by the de- 
ftruftion of a vaft multitude of the brute, and 
perhaps human fpecies, finally obliterated. 

I HAVE obferved in the notes to my Diflerta- 
tion, that the angular fragments of marble found 
in the ftrata of bones on the Dalmatian coaft, and 
in the rock of Gibraltar, indicate, that they had 
undergone no trituration by water, when that con»- 
vulfion happened which united them in one conge^ 
ries, but which indicate that the ftratum of bones 
had been formed previoufly to that commotion, and 
depofited on that coaft by a flood. Since this re- 
mark was printed, I have been fortunate enough 
to bring proof, that thefe diflimilar commotions of 
waters feem to have exifted perhaps dl over the 
earth. This evidence is fo curious, yet fo true in 
its nature, that I cannot find a better place to re- 
cord it in than here; 

I HAVE the ^ecimen of a flint, originally 
formed in a chalk bed, which I found in a ftratum 
of fine fea £uid, blended with iinall triturated 

« 
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fragments of chalk, flints, and gravel, on the fide 
of the London road, which defcends into the town 
of Stroud, near Rochefter. The flint has a fair 
impreflion of a middling fize pefdnite on its fur- 
face ; it has been fra&ured, and its angular parts, 
have evidently been rounded by the waters ; this 
is particularly obfervable on the ihell, which has 
its converging indented I'mes worn down on the 
part where it has been fo chafed. The ihell fiiUy 
<iemonftrates that the component parts of the flint 
muft have been in a fluid vehicle, to have been 
received into its mafs, and originally in a different 
bed to its recent one, which the mofl unfkilfiil eye 
can perceive is not of made earth. The firft 
layer is of pebble and fand ; the fmall rounded 
fragments of chalk are in layers interfperfed with 
gravel, fine fand, and flint (lone, under which is a 
natural rock of chalk : each flratum in an horizon- 
tal level, fo framed by the depofit of the waters. 

The flint, with the impreflion of the ihell, as 
I before obferved, was found in the flratum of 
rounded chalk, gravel, fine fand, and flint ; incon- 
teflably aflerting, that a remote marine depofit 
had been originally formed, when the flint was en- 

clofed 
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clofed in its native bed, fubfec^uent to which a re- 
volution of the waters had prevailed on thofe 
heights in which the flint was found, now con- 
fiderably above the level of the river Medway ;> 
that this revolution mud have been accompanied 
with a violent commotion, to have diflocated the 
ftratum of chalk in which the flint was originally, 
produced, and to have brought with it the hetero- 
geneous bodies which form the different flrata. It 
fliould alfo feem by the rounding of the afperities, 
of the fractured parts of the flint*, that the wa- 
ters had prevailed no inconfiderable time on thofe 
heights. 

It is from the aflemblage of thefe fads, in thefe 
fludies, that all true knowledge can be acquired, 

* The pebbles that are found on the fea coafls, and in many, 
beds of the earth, do not receive their forms by attrition only, 
but have been fo rounded in their original ftrudure, in the beds 
of matter from which the waters or other revolutions of the earth 
have at fome diftant period feparated them. They have moftly like 
fome flints been originally created in nodular forms ; attrition 
by water may perhaps have injured their furface, but they cer> 
tainly do not owe their recent forms to this latter caufe. This 
inquiry, as may be (e&n at firft fight, would admit of an elaborate 
treacife to explain it in a fatisfadory manner. 

O and 
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and fixed priticijples received : when they are ad- 
vanced with caution^ and with a fcrupulous care^ 
they are of the greateft importance to the hiflory 
of thofe revolutions under which all nature, at dif- 
ferent periods of creation has univerfally been 
fubje£fc to, fiiom the wonderful and united powes 
of Fire and Water, 
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M. LE COMTE DE BUFFON's SYSTEM. 



TTAVING fatd fo much on the fubjeftof the 
apparent phenomena found in the bowels of 
the earth, and the argument naturally riiing to 
a more extenfive difquiimon ; and as the minds of 
men are confequently ftill foaring to a more ele- 
vated inquiry into the hiftory of the world, I fhall 
therefore briefly animadvert to one or more of our 
modem writers on the fubjed, whofe names are 

known, 
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known, and whofe arguments are varloufly receiv- 
ed, according to the knowledge, labour and fldll 
of fome patient and rational beings, or the idle 
and fuperficial conceptions of others. My only 
view is, to render the fubjeft no longer a matter of 
difpute, and by concentring the truths of other 
writers to my own obfervations, to eftabliih a prin- 
ciple as a foundation for more ufeful inquiries; and 
to regulate the minds of ingenious men on a fub- 
jeft of this momentous nature, by which their re- 
ligious, moral, and fcientific conduct may be turn- 
ed to a proper bias ; to their own and the public 
happinefs. 

M. Ic Comte de BufFon, in his Supplement to 
his Natural Hiftory, has concentred a prodigious 
coUeftion of materials, to eftablifh a very ingeni- 
ous argument ; his inquiries are profound, and his 
deduftions from natural fads feem to be juflified 
by many cotemporary and approved principles ; 
how far his juftification may be true or falfe, I fhall 
not in this place take upon me fully to inveiligate ; 
as his labours have been great, and his principles 
in many inflances have reflected the greateft ho- 
nour on the ftudy of Natural Hifloiy, I Ihall al- 
3 ways 
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ways fpeak of him with refped ; axui particularly 
in this laft work, I am fure that impartial men, who 
read him with attention, and have previouily ilu- 
died fome heads of the matter which he treats of, 
will join with me in rendering due homage to his 
abilities and to the fervice wliich he has been of, in 
repelling the ftubborn principles of ignorance and 
^uiaticifm. 

This learned and ingenious writer has eflablijfh- 
ed his epochs of nature on the following principle 
of Sir Uaac Newton: That the equatorial ex* 
ceeds the polar diameter of the earth in the rado 
of 230 to 229 ; confequently the earth muft be in 
the form of an oblate fpheroid ; invariably a natu- 
ral property of all bodies, in a ftate of liquefadiony 
having a rotary motion round their axes. He 
then confiders whether the earth was in a fiate of 
lique&^on by water or by fire, and produces van* 
ous reafons to (hew that its primordial conftituent 
fluid matter wm of a vitrified nature*: that the earth, 

in 

* Tontes Us matiins At gi^ font it h tutun iu verre. Vol. I* 
page 16, Ofttvo «dkioBi This general tnjtb» which may be 

P demooilrated 
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in a certain given time had received a fufficient 
ftate of temperature to admit the waters upon it, 
which till that epoch had been fufpended over it by 
the immenfe power of its incalefcency. Hence 
from the fcoria of the globe, fra£tured and vari- 
oufly diflocated by the contaft of two fuch powerful 
agents, Fire and Water, a matter was formed or 
depofited on its furface, in which the plaflic powei 
of the deity operated, and animal and vegetable 
life in a fucceflion of time were varioufly modified 
and produced : by this doftrine he accounts for 
the depofit of foflil bodies all over the globe, and 
reconciles all other apparent terreflrial phenomena 
to this event. 

t 

demon ft rated experimentailyy was conceived by Leibnitz^ the 
great German philofopher. Sane plerifque creditum et a facris 
etiam fcriptoribus infinuatum eft^ conditos in abdito telluris ig- 
nis thefauros ; adjuvant vultus, nam omnis ex fuiione Scoriae vi-^ 
tri eft Genus. Talem vero efle globi noftri fuperficiem (neque 
enim ultra penetrare nobis datum) reapfe experimur^ omnes enim 
terra et lapides igne vitrum recjdunt ; nobis fatis eft admoto igne 
omnia terreftria in vitro finiriy &c. G. G; Leibnitz, protogeia, p. 
4« l^outes les matieres terrejlres ont le verre pour hafe^ et peuvent etre re- 
duties en verre par le moym du feUy Tome I, page 17. M. de Buffon 
fays, there is matter which common, furnaces cannot reduce to 
glafs, but with a'good lens the fame can be operated*. 

I SHALL 
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I SHALL now beg leave to offer my remarks on 
this curious argument. Since Burnet, Whifton, and 
Woodward, the moft intelligent of our natural phi- 
loibphers have admitted in part, a fubterraneous 
fire, but I only know of one, Mr. Whitehurft,. who 
has, befides M. le Comte de Buffbn, proved the 
fame to have been general ; when I fpeak of fire 
I do not infer an heat with which tlie earth has 
been indued to produce an increment to all its 
inhabitants ; but an univerfal fire that prevailed at 
a remote period of time, and which has occafion- 
ed the prefent diforder which is now obvious on the 
face of it... 

If the globe, in its original flate had been in a 
vitrified flate of fufion, the waters 'tis true, when 
received upon it may have entered the caverns pro- 
duced by its condenfation, and by the reciprocal 
power of heat and water, the moft tremendous 
convulfions may have originated ; but in this cafe 
the profound depofit of calcareous matter*, replete 
with marine exuvia could not be accounted for, 
over which flrata of heterogeneous depofits are fre- 

* See Mr. Whitehurft in his inquiry. 

quently 
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quendy found fhattered and difplaced at great dif- 
tances from their original pofition. 

Admitting a ftate of fufion to the globe, and 
its fitnefs of temperature to receive animal life ; by 
a powerful concuflion, the waters may have receded 
from tikeir primitive beds, and have left their produce 
on their refpeftive lands ; but thofe depofits would 
not have been indurated to the furprifing power 
which we now find them, by the laws of affimty, 
impelled by attraSive powers only, but by tlie 
power of that fubterraneous heat which I have 
contended for in my foregoing diifertation ; 
and admitting this, then that power which 
would be neceflary for the induration of thefe 
bodies, their cohefion, by afHnit# and repulfion 
by diffimilarity, would have beenT incongenial to 
the vivication of animal fpecies ; confequently this 
power muft have exifted pofterior to the depoiit of 
marine and terreftrial produdions. I did not mean 
in this place to mention Mr. Whitehurft*s name, 
as it comes in rather immethodically ; but ib natural 
do his arguments concur with my fentiments, that I 
am happy to pronounce his teftimony as the fitteft 
for my purpofe. " Shell fifh, fays he, are found 
-^ " at 
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** at the depth of many hundred yards, embodied in 
* * the folid fubftance of the lime-ftone (Irata, through 
** their whole thieknefs ; as may be obferved in 
*' all the cliffs, and in the deepeft mines in Der- 
** byihire ;" and above this ftratum, in another 
place of his work, he obferves that the hajfalty 
toad-ftone, or lava, a volcanic erupted matter, is 
found in the perpendicular fiffiires of the mines ; 
and this again covered with other heterogeneous 
horizontal laminae ; the undoubted teftimony of the 
exiftence of fire fubfequent to the calcareous de- 
pofit in quelHon, and which perfeftly correfponds 
with my argument. It is Pledged by M. le Comte 
de Buffon, that volcanos have erupted pofte- 
rior to the reception of the waters on the globe ; 
this is certainly admitted, but it cannot eftablifh a 
fucceflion of epochs in the creation of matter ; 
that the waters being received on the earth whfen 
congenial for the increment of animal life ; fo, by 
a fucceflion of convulfive events, the waters have 
receded from the continents, and other continents 
have in their turn become the beds of the waters : 
this argument defeats itfelf, and injuftification of 
the Mof^cal account of the deluge, which the 
Comte has moil reipedfially ihielded from any vul- 

Q gar 
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gar mifrepterentation, we may reconcile that 
alarming convuliion of matter which changed 
the whole face of the earth. Here Mr. White- 
hurft afTerts, his great practical knowledge, above 
moft writers, who may not have had fuch iingular 
advantage ; great good underftanding, and great 
opportunities for fuch obfervations. 

M. le Comte de BufFon fuppofes the lenticular 
flones called Belemnites, and various other fea 
productions, particularly the Amonian univalvular 
fhells, to the weight of one hundred pounds, and 
large animals of feveral fpecies found in regions 
no longer congenial to their exiftence, were produc- 
ed, at a period, when the earth and waters were in 
a warmer flate of temperature to have admitted of 
their increafe : I do not diifent from his opinion in 
this, but I argue, that no regular feries of events 
can be tranfmitted to us, to prove that this tranfition 
of animal life, has proceeded fix)m a fucceflional 
and continual decreafe of fubterraneous heat ; 
doubdefs fuch an event has tranfpired ; an event of 
the mofl tremenduous nature, and whether couch- 
ed under the trapes of Scripture hiflory, which 
ignorant deckimers may find caufe to cavil at, or 
3 to 
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to be coUeded from the aggregate natural materials . 
difcovered in all quarters of the world, we have 
unequivocal arguments to fupport an alTertion, that 
this event caufed an entire change in the features 
of the earth, fuperficially as well as internally, 
and throughout all animal and vegetable life. 

I DO not mean to write a critique on M. le 
Comte de Buffbn, nor am I £o pedantic and cnriouf^ 
ly invidious, becaufe the human mind is naturally 
prone to an inquiry into firfl caufes, to arraign his 
writings : whether the Comte, by feeing (brong 
corroborating proofs of a fubterraneous £re, be in- 
duced to adopt a fingular theory of comets, or to 
ejea this world, which we inhabit from the body of 
the fun, and render it habitable, by a periodical 
fucceilion of events ; or whether he be pleafed to 
aifign good reafons for other Tptiy{ic3i effeds, which 
are daily prefendng themfelves to inquiiitive 
minds ; we fhould liberally applaud his laborious 
reiearches, and even re^d his errors, Aiould we 
be enabled to deted them. 

Ths order of events which he eftablifhes from 
the original lique&dioii of the globe by fire, can* 

not 
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not therefore corre^nd with the component ftnic- 
ture of the earth at this day ; and I am well per- 
fuaded the Comte wiU think with me, when he is 
pleafed to take my inquiry into confideration on 
the nature of that petrifaaion* which I have treated 

of, 

"♦ It is again neceflary, in thisplace, to remark, that moft of 
^ur indurated bodies have been formed at a certain period, when 
the earth was endued with a power of heat to operate, by the laws 
of attradtion and affinity, upon the component parts of matter. 

Stony, mineral and flalaftacious concretions may be form** 
€d in caverns, where, by affinity, and the different laws of at- 
traAion obfervable in heterogeneous bodies, the air may difpel 
the fluid vehicle and thus complete the confolidation. Aggluti- 
nation may alfo be produced from the fpume of fhell fifli, and fea 
animalcule, which operating on certain heterogeneous bodies, 
will unite them into a firm mafs. By this procefs, jcertain foft 
land, which is often undermined by the fea, will in the water be- 
come rock in a very fhort period of time ; but when we are in- 
formed, *« that a human fkeleton has been found in a ftone quar- 
^* ry entombed with relics defcriptive of its date of inhumation ; 
^^ and alfo ^^ bones, armour, a buckle, and aJR^oman coin in a 
** ftone pit ;" to eflablifha proof that fuch folid fubftances were 
in a flate of foft texture, when the fame were depofited, we mufl 
diffent from thefc recorded opinions, (fee Mr. Whitehurfl's Inqui- 
ry, p. 15.) Induration of this nature cannot be performed in fo 
imall a period of time; on cdtical examination thefe ancient remains 
would have been found incifted in the rock. I have had various op- 
portuniue^of making this remark, particularly in chalky foil^ where 

I hav€ 
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of, being compleated with fire and water united ; 
and allow a feparate period in the antiquity of the 
globe, diftinft from that regular order or feries oF 
events, which in his opinion, has caufed the diftort- 
ed appearances which the earth at this sera prefents 
to us ; a period which entirely defaced the ftruc- 
ture of the globe, by a convulfive diflocation in all 
its parts ; tranfmuting the interior compofition of 
matter ; varying the original property of vivified 
nature, and altering the temperature of the atmof- 
phere in thofe regions, where greater prolification 
and congeniality to the animal, the marine, perhaps 

I have dug up fotne hundreds of human fkeletons of equal anti- 
quity. But when the above ingenious work defcribes the ver- 
tebra of a crocodile, thirty feet long, found (in the mountains 
of Canne, near Maeftricht, in a ftratum of fand, &pnc, and other 
marine and terreftrial bodies in various matter, deeply buried in 
the earth; fuch teftimonies can be received, and fair dedudbions 
eftablilhed. My opinion is, that thefe remains were of the ante- 
deluvian world ; and fo indurated, by a power which the earth 
within human inquiry feems no longer to poflefs; fee this 
more particularly treated of in page 38 of this work. Sta« 
laftacious matter, and fome minerals may be produced under hu- 
man obfervation ; but has the operation of indurated chalk, flint, 
&c. ever been noticed in its procefs, or its induration fatisfadto* 
lily accounted for ? 

R the 
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the aerial * and vegetable beings, at the early pe^ 
riod of creatioii were eflabGfhed. 

M. Le Comte de BufFon obferves, that all dales, 
vallies, mountains, and hills were produced by the 
united caufes of fire and water ; granted ; but I 
apprehend not proceeding from a primordial event,, 
which he thus explains : " When the earth firft 
" received its ccmfiftency, there arofe on its fur- 
" fece various afperites,, bloats, like thofe produced 
** on a body of meked glafe or other metals ; this 
'^ firft cauib has then produced the earlieft and 
" the higheft mountains, which have their bafis in 
** contad with the interior folid mafs of the earth ; 
" and under which, as in all ether part5, there 
" would be fouad caverns whieh in different pe- 
'^ riods of time would have been con^efled ; but 
" without coniidering this fecondary event of the 
** caverns, it is certain^ that in th^ primordial ages, 
*' when the earth lecaved its coafifiiency, it was 

* Mr. John Hunter, has, in hU cabiaet, the feffil remains 

of a bird of a moft extraordinary fize ; a bird of that enormous 

dimenfion, which apparently would exceed all human belief^ 

. efpecially in thefe climes, when no fimilar or even comparative 

fpecies are now exifting. 

3 " fiirrowed 
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** furrowed in all its parts by th<3 aiftion of cool- 
" ing. Afterwards, when !the waters w^redifcharged' 
** from tlvB atipofphere, which event took place, when 
" the earth had become lefs int^enfelyhot, todiftend 
** the waters into an atfnoi^h^re, then they fell. 
" upon the earth, to the amount of 2000 toifes, or 
" 1 2,000 feet; and duriog their long refidcnce on 
** the continents, tli$ flaxes, refluxes, and cur- 
^ rents changed the difpofijtien and ths £>rm of the 
'^ primitive mountains md vallies." I have here, 
with much brevity, felp£lipd the principal argu- 
ment of this writej, and in ^nfwer, I (hall as briefly 
ftate, that if my argument on the nature of the 
induration of mattjei: in which the remains of ani- 
mal, mt^rine, or v^getabW produdions are found, 
be fully confidexed, ^en this fuccefllon could not 
be the cafe.. It is a. ^cceffion of thefe events 
which I contend agaio% and for a diftinB con- 
vuljive pen$d which the earth has undergone, in- 
dependant of that principal irruptive epoch which 
he afl[igns to the earthy produced by its early ages 
of incalefceacy. This fucceflion of waters on 
the conlaaeiftts could not alone produce by their 
depofitsi, by attiadion a&d the laws of affinity', the, 
indurated matter, which is every where to be found 

on. 
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on the furface as well as in the bowels of the earth : 
earthquakes may have partially exploded great dif- 
trids of continents 4 volcanos may, by uniting 
their power, alfo have caufed the condenfation of 
fluid, and detached bodies ; but the component 
matter of the remains of fea and land animals, almoft 
nniverfally prevalent ; muft have been produced at 
one decifive period ; at a period when the piaftic 
and fublime hand of a Deity had fhapened animal 
life, and endued the world with a temperature far 
different to thefe latter ages of creation. Such a 
doftrine of the Comte de Buffon, may juftly and 
naturally induce a great mind to arrange a fyftem of 
creation, batitmuft neverthelefs oblige hina to depart 
from Scripture definition, which though obfcure, 
yet if confidered phyfically and profoundly, will 
ertabliih that epoch which I am now, though like 
every humble being, furrounded with the infirmi- 
ties of human nature, but too much deficient in 
words and diftion, to convey a powerful and ener- 
getic fignificMice of. God only can develop the 
myllery : we may, as fociety by degrees acquires an 
aggregate or compound knowledge of nature, ap- 
proach to the truth of thrfe abftrufe inquiries ; but 

we 
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we muft ftill be forced to confefs our incapacity to 
comprehend their perfedion. 

I SHALL now turn my thought, to this great and 
awful period, by which the earth has been fo diflo- 
cated and fhook to its center. 

Since the difcoveries, that have been made on 
water, have tended to prove, that this fluid is not an 
elementary principle, but compofed of air and 
earthly matter, many of our moft able philo- 
fophers have conceived this earth to have been 
created, or to have received its recent confiflency 
from vater only ; fb that the world was ori^nally 
a globe of water, condenfed by attraction and afE- 
nity ; and in time modified to its prefent form ; 
be it ib, and let us alfo think with M. le Comte de 
BufFon, that it was in a ilate of vitrified liqui&c- 
tion. The Comte in this, has only adopted a fe- 
condary caufe ; and our water philofophers may 
conceive their fyftem nearer to the firft principle 
of created matter. They are all ftill very, very 
far from the orig^al great caufe of all : thus I am 
fure, my readers will agree with me, that all ar- 
gument on this head, is only departing from a fit 

S and 
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and confiftent inquiry ; an inquiry which (hould be 
confined to that epoch, which has reduced our 
terraqueous globe to its prefent confiftency ; an 
inquiry, which, by fixing the principles of the- 
learned may induce them to tum their thoughts 
to thofe (ludies, which may benefit mankind, and. 
render their fojoum in this earth, which they are 
treating of, conformable to rational precept, to civil 
and religious utility. 

As there is no end to quotations and arguments^ 
I fliall only feleft two paiTages firom the Scriptures, 
to fhow that an irruption of the waters had inun- 
dated the univerfe, and which mundation was pro- 
duced by the elaflic power of fleam, produced by 
a fubterraneous fire. Mofes has tranfinitted to 
us thefe words : ** The fountains of the great deep 
<* were broken up ;'* and what natural power was 
equal to this event but the one which I have here 
fubmitted to the learned ? The fire had caufed a 
fubtenfion of the waters, as alfo the beds on which 
they flowed, and in this cafe, until the convulfion 
had opened a firee paflage through the fuperior re- 
^ons of the globe, the waters mofl affiiredly would 

have 
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have rifen to the gre&teft altitudes^ and again 
have defcended^ when the extraordinary contufion 
had fubfided, to the bafis, where; with fame flight 
fiicceeding changes we now behold them. Who 
could not enter into an almoft infinite detail,, on 
this fubjeft, and without much complicated argu- 
ment, render all tlie natural appearances on the 
fece of the globe fubfervient to this pre-eminent 
convulfion ? So much has dready been faid on the 
fubjed, that I Ihall content myfelf with the bufi- 
nefs of reconciling thefe events to facred authority; 
and of flating fome apparent errors of authors, for 
the more clear elucidacioa of fuch aa interefting^ 
mquiry. 

The civ Pfalm has a fbxmg relation to the 
original creation of the earth ; and the fame may 
be obferved in various paf&ges of holy writ. It 
is net the infpirarion infifted on, of thefe writings,, 
which fhould turn the hearts and the minds of 
men,, horn contemplating fucb very ancient and 
well connefbed authorities. If men are fceprics 
in this pardcular, they fhould not recede from 
corroborated teflimony ? And, to ufe a compari-^ 
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fon rather below the majefty of thefe writings, I 
will alk whether modem antiquarians will rejed 
all the affertions of hiftory recorded in monkifh 
books, becaufe truths are couched under miracles 
and neoromancy * ? 

HE LAID THE FOUNDATIONS OF THE 
EARTH; THAT IT NEVER SHOULD 
MOVE AT ANY TIME. 

Here is confiftency given to the globe ; that 
its interior parts fhould not, after having received 
their folid ftrudure, be firadured by any concuflion ; 
nor have they been ; as the convulfive operations 
were performed, remote from its center. 

THOU COVEREDST IT WITH THE 
DEEP LIKE AS WITH A GARMENT: 
THE WATERS STAND IN THE HILLS. 

Is not this a confirmadon of the confiftency and 
quality of the earth, in its firft ages, before the 
general erruption was produced ? 

* See Gildas, Bcde, Jeffrey of Monmouth, &c, 

AT 
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AT THY REBUKE THEY FLEE: AT 
THE VOICE OF THY THUNDER THEY 
ARE AFRAID. 

Here is all that diforder, that terrible concuiHon 
produced, which I am contending for. The wa- 
ters are violently agitated by the elailic power of 
fire and water united, withm the bowels of the 
earth. The voice of thy thunder. What a fublime 
fimile of fubterrene exploiion ! 

THEY GO UP AS HIGH AS THE HILLS, 
AND DOWN TO THE VALLIES BE- 
NEATH: EVEN INTO THE PLACE WHICH 
THOU HAST APPOINTED FOR THEM. 

Who, but a great natural philofopher, could have 
couched the awful period of the general deluge 
under fuch a correft and religious fimile ? And 
does it not critically explain the caufe of a gene- 
ral and mighty convulfion ? an epoch fb tremen- 
duous, which could not fail of being known by 
the enlightened part of the world in thefe remote 
ages. What author can prefume, in this cafe, to 
contend with Scripture authority, and hazard his 

T unfounded 
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unfounded reafoning to a world, alas ! but too 
fenfible of imprc^r and miftaken impreffions *. 

Wheft 

• See Toulmin on the the Antiquity and Duration of the 
World, page 160 : ** The inundations of the ocean, that have 
^^ been eftcemed univerfal, and recorded in the traditions^ 
<' of various annals of mankind, would feem here to folicic 
'^ fome attention. Partial encroachment-s of the fc^, which have 
«« ever exifted, muft alone have given rife to thefe vague and 
'^ inconiiflent narrations*. In an uncultivated age^ when men 
** were ignorant of the eflablifhifhed laws of nature, every 
** little incident was exaggerated, and might have been fufEcient 
*' to have given birth to the aioft abfurd and incredible conjee- 
« ture/' 

Th£sb partial inundations have doubtleis tranfpired, and 
are evidently recorded. Many of them have, in remote 
periods of time, produced terrible devaftations ; but thefe 
inundations were by no means partial encroachments of the 
fea, fee Diod. Strabo, Pliny, and various other ancient authors, 
Fi&ion alfo may have adorned the mythology of the ancients, but 
truth is, by the difcerning part of mankind, foon perceived in 
their writings. But thefe partial inundations, have no relation to 
the general and great epoch, which is fo fully exemplified by natu- 
ral memorials in every quarter of the globe ; by which all the 
face of the earth has been changed, as we now behold it; and the 
teftimonies of which the above learned author feems thus to re* 
jefi: : " ^ai the infufficiency of the water of the ocean, to cover the 
^^ whole earth i the unnatural fuppofition of a great and interefting 
'^ part of nature, being at once deftroyed, the inconiiftent 
<« manner in which all fuch ftories are ever related, imprefs vm 
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When gentlemen write, they ftiould firft be found- 
ed in praftical knowledge, and not alone in the 
writings of authors, who, even the belt of them, 
are too replete with error, the natural property of 
human nature, to be trufted. They Ihould com- 
pare their own critical ftudies to the conformity of 
fuch writings, and thus endeavour to approach to 
truth ; and then let me again repeat it, they will 

^^ with infurmountable incredulity. Ih fhort, they never can be 
** received, never can be thought reconcileable to reafon, by thefenjible and 
*' enlightened part of the human Jpecies.*^ When gentlemen of ta- 
lents^ thus peremptorily argue, with warmth^.^ainftthe facred 
tcftimony which I have taken but Httlepains tojuflify, they will 
not furelybe furprized to find their obfervations attacked*. Mr, 
Toulminhas been fafcinated with his fubjeA; but reflexion will 
make him a convert to a more competent dodrine : Drink deep^ 
or tqfte not. As the above writer, is not explicit in this paflagc 
which I have quoted, or the one which follows it, the ambiguity 
will admit of my conftrudtion y and leaft a doArine, which is er- 
roneous in itfelf, and of much prejudice to fociety, (hould be 
inculcated^ I am furely at liberty to infer, from this remark^ 
*^ That our immediate predeceflbrs were firmly and univerfally 
^ perfuaded of the real exiftence of the merejl phantoms of imagi* 
'^ nation ;" that he has the facred teflimonies in view, and as 
fuch I have pointed my prefent argument ; which the mod un« 
prejudiced reader muft allow to have the ftriAeft conformity to 
the principles of my foregoing diflertat ion; and which have been 
framed on the immutable laws of nature, which he alfo, though 
I am forry to iayj in a very giiftaken manner is concending for. 

have 
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have frefh caufe to admire the valuable and true 
expofidon of facred documents. But to finifh this 
ezpofition in this laft verfe, which I have quoted, 
the waters are fiiid to have defcended to a fixed, a 
fettled abode : fince which, agreeing with pro- 
fane writers, and "mth modem eflayifts, that a 
Samothracian deluge has prevailed, other deluges 
alfo, and that the feas have laved in a partial man- 
ner certain contments ; but thefe events, I muft 
again aflert, are perfeftly diftinft from that univer- 
fal commotion which gave authority to the Pialmift 
for his wonderful defcription of that tremenduous 
event. 

I DO not hold myfelf, fo literally bound by the 
ftria aflertion of M!ofes as to fuppofe that all the 
earth was efFeftually covered by this great erup- 
tion of the waters, though from fuch a caufe as I 
have here reprefented, doubtlefs an univerfal flood 
might have prevailed, and have been Ufred up over 
the whole earth. The Almighty may have willed 
that this great lawgiver, the leader of an igno- 
rant and inquifitive multitude, ihould frame his 
difcourfe to them, in fuch terms as were beft adapt- 
ed to untutored minds. The end was accompliih- 
3 ed; 
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ed ; the true and only God was adored ; «nd a re- 
ligious veneration for his omnipotency inftilled 
into their minds. 

That mind muft be bounded indeed, which 
cannot perceive the folemn truths of nature, con- 
cealed under the influence of apparent forcery and 
witchcraft prevalent in former ages, and fo natu- 
ral to be received by all denominations of men, 
who are fenfible of their feeble and dependent ex- 
iftence *. Thefe opinions of our forefathers are no 
obftacles to the liberal and ferious inquirers after 
truth. We Ihould not therefore difcard the whole 
for a part ; and becaufe it may flatter the whim of 

* When Virgil defcribes the aftonilhment of the Thracians, 
Rhodope and Ifmarus, at Orpheus, when he was explaining 
the origin of creation ; it is eafy to obferve the influence of 
ancient mythology on found phyfical argument. 

Namque cofiebat uti magnum per inane coaSla 
Seminay terrarumquej animaque^ marifque^ fuiffent^ 
Et liquidijimul ignis : ut his exordia frimis, 
Omnioy et ipfe tener mimii cancreverii orbis. 
Turn durare fokm^ et difcludere Nerea pontQ 
Qeferit, et rernm paulatim fumere formas. 

ECCLOGA VI. 

U fome 
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fome fuperficial modems to militate againfl the 
Mofaical records, we ftiould not aflert other doc- 
trines, in defiance to reafon and facred teftimony. 
If therefore we be inclined to (ay that a deluge 
was univerfal, this deluge may not have prevailed 
to that degree of deyailation as to have fubmerged 
all the nations of the world ; our new difcovered 
iflands may have been feparated from main lands, 
and the inhabitants preferved upon them at that 
period. Noah may have been forewarned by a 
conception of this approaching event ; and whe- 
ther by the dire£t infpiration of God or his own 
fagacious prefage, of fome approaching convul- 
sion on the face of the globe, he may have conr 
ilruded a fecure retreat from the inundation of 
the waters ; his pofterity may have recorded an 
event, which more particularly related to that quar- 
ter of the world from whence letters and civil fa- 
ciety firft originated. Thus much I am induced to 
depart from the exaft letter of facred writ to re- 
call the erring genius of the age to the true and 
great tenet of their philofophical refearches^ and 
their religious obligations. 

I SHALL now conclude this flridure with a tefti- 
mony of a few prophane writers. Diodonis Si- 

culus 
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cuius reports, that it was the opinion of many per- 
fonsof his time, that the Deucalion flood was gene- 
ral, and that all its inhabitants periflied,. and were 
agjwn reproduced ;. fbme indeed, fays he, only be- 
lieved the greateft part were deftroyed. * This tef- 
timony is fufficient, without recurring to many 
others which are to be met with among the an- 
cients, that they held a general belief of an uni- 
verlal deluge ; fuch as Lucian in his book concern- 
ing the Goddefs of Syria; Berofus's hiftory of Alex.- 
ander, whofe writings were preferved by Cyril ^ 
with a multitude of ancient authors, who bear re- 
cord of this event, independent of the account 
tranfmitted by Mofes. 

♦ Sec chap. I. 
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MR. WHITEHURST's INQUIRY ON THE 
ORIGINAL STATE AND FORMATION 
OF THE EARTH. 



TpHE argument of this inquiry is founded 
on the fame unerring principle of Sir Ifaac 
Newton, as M. le Comte de BufFon has eftablifti- 
ed for the do£trine which he advances in his Sup- 
plement to his Natural Hiftory : that the equato- 
rial exceeds the polar diameter of the earth in 
fuch proportion as the velocity of its diurnal rotation 
requires : hence it is obvious that the natural law of 
any body, governed by fuch a revolution on its axis, 
mufl have acquired its oblate fpheroidical form 
X when 
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when in a ftate of FLUIDITY. Therefore as 
the earth corredly agrees with the laws of all re- 
volving bodies, we are at liberty to conclude that 
its diurnal motion has undergone very little 
variation ; and hence we are authorifed to efta- 
blifti this fixed principle from the unerring 
laws of nature, that it has performed EQUAL 
ROTATIONS IN EQUAL TIMES, 
THROUGHOUT ALL AGES OF THE 
WORLD. 

It will not require much retrolpeft to obferve 
that he has, with a true philofophic mind, produced 
a llri£t mathematical argument to fliow caufe why 
the climates of the earth could not have been va- 
ried by any polar alteration of the globe. On this 
his principal argument in his inquiry turns ; and it is 
to this, now no longer difputed point, I hope, that a 
univerfal eruption of the waters, and univcrfal convul- 
(ion of matter, can be eftablilhed ; which caufe alone 
will be fufficiently fatisfaftory to produce a change 
of climature to thofe regions, where the foflil an- 
tediluvian remains are found, many of which are 

X proved 
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proved to be in nature and magnitude no longer 
analogous to any fpecies now recent on the 
earth ''\ 

I SHALL now beg leave to (how the conformity 
of this inquiry of Mr. Whitehurft with M. le 
Comte de Buffon, and alfo where their difagree- 
ment lies, by which we Ihall be enabled to feleQ: 
truth from both writers, and by fome other trifling 
combinations, Itate a clear principle for our philo- 
fophical refcarches. 

M. le Comte de BufFon infers from the com- 
preflion of the earth at its poles and its elevation 
at the equator, that it muft have been in a ftate 
of liquefadJion by fire ; and to prove his argument 
he fliows, by very Ikong teftimonies, that the na- 
tive rock of the earth was of a Gompa6l and denfe f 

* See the foregoing Differtatioiu 

•f- See experiments of Dr. Mafkelyne, in his report to the 
Royal Society, the Schehallien mountain in Scotland, a compadt 
and folid rock -, and by which he proves that the mean denfity 
of the earth is double to that of the mountain. 

fubftance 
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fubftance of the nature of vitrified matter * ; ob- 
fervable In the granite and porphyry rocks, on 
fome of the highell mountains. On this hypo- 

thelis 

♦ I HAVE thought proper to fubjohi in this place, for the more 
elaborate pcrufal of the reader, and for the fake of impartiality, 
the Comte's experiments on certain bodies which acquire confif- 
tency and folidity, by the feparate adtion of fire and water." See 
his Epo. de la Natur. p, 451, iimo, edit, 

J'ai fait broyer des gres de differens degres de durete, & jc 
les ai fait tamifer en poudre plus ou moins fine, pour m'en fervir i 
couvrir les cementations dont je me fcrs pour convertir le fcr en 
acier ; cette poudre de gres repanduc fur le cement, & amoncelec 
en forme de dome de trois ou quatre pouces d'epaifleur, fur une 
caifle de trois pieds de longueur & deux pieds de largcurj ay ant 
fubi Taftion du feu violent dans mes fourneaux d*afpiration 
pendant plufieurs jours & nuits de fuite fans interruption, n'eioit 
plus de la pouffiere de gres, mais une ciaflc folide, que Ton 
etoir oblige de cafler pour dccouvrir la caifle qui contenoit le fcr 
converti en acier bourfoufle ; en forte que Tadtion du feu fur cette 
poudre de gres, en a fait des maffes aufli folidcs que les gres de me- 
diocre qualit6 qui nc fonnc point fous le marteau, Ccla m'a de- 
montr6 que le feu peut, tout aufii-bien que Teau, avoir aglurinfe 
les fables vitrefcibles, & avoir par confequcnt forme les grandcs 
maflcs de gres qui compofent le noyau de quelques-uncs de nos 
montagnes. 

" Je fuis done tres pcrfuadfe que toute la matiere vitrefcible 

dont eft compof^c la rochc intericuredu globe, & les noyaux de 

3 fei 
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thefis he accounts for the variation of climate and 
the foflil remains of animal, marine, and vege- 
table fubftances found in thefe quarters of the 

globe^ 

fes grandes eminences extericurs, ont ete produits par Tadtion du 
feu primitif, & que les eaux n'ont forme que les couches inferi- 
eures & acceflbires qui enveloppent ces noyaux & qui font toutes 
pofees par couches paralleles, horizontals ou 6galemcnt inclines, 
& dans lefquelles on trouve des debris de coquilles & d'autres pro- 
diiftions de la mer, 

" Ce n*cll pas que jc pretende exclure rintcrmede de Tcau pour 
la formation des gres & de plufieurs autres matieres vitrefcibles ; 
je fuis au contraire porte a croire que le fable vitrefcible peut ac- 
qu6rir de la confiftance, & fc r6unir en mafles plus ou moins dures 
par le moyen de Teau, peut-etrc encore plus aifement que par 
I'aftion du feu ; & c'eft feulement pour prevenir les objeftions 
qu'on ne manqueroit pas de faire^ fi Ton imaginoit que j'attribue 
uniquement a Tintermedc de Teau, la folidite & la confiftance du 
gres & des autres matieres compof^es de fable vitrefcible. Je dois 
meme obferver que les gres qui fe trouvent a la fuperficie ou a pcu 
dc profondeur dans la terrre, ont tous ^te formes par Tintermedc 
de Teau ; car Ton remarque des ondulations & des tournoiemens 
a la furface fuperieure des mafles de ces gres, £sf Ton y voit quel- 
quefois des impreflions dc plantes & de coquilles. Mais on peut 
diftinguer les gres formes par le fediment des eaux, de ceux qui 
ont £te produits par le feu, ceux ci font d'un plus gros grain, & 
s'6grainent plus facilement que les gres dont Tagregation des par- 
tics eft d(i a Tintermede de reau. lis font plus ferr6s, plus com- 
pares, les grains qui les compofent ont des angles plus vifs, & 

en 
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globe, which are now no longer adapted by their 
temperature to their exiftence ; various other 
changes he explains on this principle, which can- 
not 

en general ils font plus folidcs & plus durs que Ics gres coagulei 
par Ic feu. 

" Les maitcrcs ferrugincufcs prennent un trcs-grand degre dc 
durete par le feu, puifquc ricn n*cft fi dur que la fonte de fer, mais 
ellespeuvent audi acquerir une durete confiderable par rinterme- 
de Teau ; je m'en fuis affure en mcttant une bonne quantite dc 
limaille dc fer dans des vafes expofcs a la plui^* ; cctte limaille a 
forme des maflcs fi dures qu'on nc pouvoit les caflcr qu'au inar- 
teau. 

'* La roche vitrcufe qui compofe la maflc de rintcrieur 
du globe eft plus dure que le verre ordinaire, mais clle ne 
Ted pas plus que certaines laves de volcans, & beaucoup 
moins que la fonte dc fer, qui n'eft cependant que du 
verre mele dc parties ferrugincufcs. Ccttc grandc durete 
dc la roche du globe indique affez que ce font les parties 
les plus fixes dc toutc la matierc qui le font reunies, & que, 
dds le temps dc Icur confolidation, cllcs ont pris la confiftance & 
la durete qu'cllcs ont encore aujour-d'hui. L'on ne pcut done pas 
argumenter contre mon hypothefc de la vitrification generalc, en 
difant que les matiercs reduites en verre par le feu dc nos four- 
ncaux, font moins dures que la roche du globe, puifquc la fonte 
dc fer, quclques laves ou bafaltes, & mcme certaines porcelaines 
font plus dures que ccttc roche, & ncanmoins nc doivent, com- 
me clle, leur durete qu'a Taftion du feu. D'ailleurs les elemens 
du fer & des autres mincraux qui donncnt de la durete aux matie- 

Y res 
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not poiHbly be brought into the compa^ of this 
Work. 

Mr. Whitehurft having dated the fame prin- 
ciples as M. le Comte de Buflfon, on the oblate 
rpheroidical form of the earth, confiders whether 
its fluidity was owing to any diflblvent principle, or 
to the firft aflemblage of its component parts. He 
fays it mail be readily granted that the earth was 
brought into exiftence, either in a folid or in a 
fluid ftate ; and naturally argues, that if created 
in a folid ilate it muft have been diilblved by fome 
univerfal dijfolvent principle : " But as no fuch 

res liquMecs par le feu ou att6nu6es par Teau^ cxtftorent 
ainii que ks terres fixes des le temps de la coafolidatton du 
globe ; & j'ai deja dit qu^on ne devott pas regarder la roche 
de f(Mi int^rieur comme du verre pur^ femblable i celui que 
nous faifons avcc du fable & du (alin ; mats comme un prodmt 
vitreux m£le des matieres les plus fixes & les plus capables de fou- 
tenir la grande & longue adion du feu primicif^ dont nous ne 
pouvons comparer les grands efTets que de loin^ avcc le petit cflTet 
de nos feux de foumeaux; & neanmoins cette comparaiibn,. 
quoique difavantageufe^ nous laifle apercevoir clairement ce qu*il 
peut y avoir de commun dans les effets du feu primittf & dans 
les produits de nos feux^ & nous d^montreen mime temps que k 
dcgri de dureti depend moins de celui du feu que de la combi-^ 
naifon des matieres foumiles i fan tBiaxu 

I " principle 
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** principle is yet known to exift in nature, he con- 

** eludes that its fluidity was owng to the firji 

*< ajembhge of its component parts, and not to 

*' any fubfequent folution. Hence it appears that 

" the earth had a beginning, and cannot have 

*' exifted from eternity^ as fome perfons have 

" imagined V 

This opinion of Mr. Whitehurft has been pa- 
tiently formed from loi^ laborious and practical 
fearches into the bowels of the earth ; and it 
does the greateft honour to human judgement, 
when we thus behold an inqmiitive mind exploring 
thofe regions remotely concealed from the gene* 
rality of men ; contemplating the fi^l produdions 
entombed in various folid fubftances ; analyfing 
the component matter of the earth ; and from an 
aggregate of theie ftudies, juftifying the laws of 
nature and of God^ by fhielding the oldeft recon} 
of human teaming from the mifreprefentation of 
quacks, and the falUes of £dfe reaibners, which 
are now too prevalent in the &{hionable world : 

* This is. a fHflkient anfwer to D. Toulrain on the Antiqnittet 
and Duration of the Worlds 1789 » pubUihedSace Mr» Whitt* 
hurft's £nq,utry» 

but 
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but his praftical obfervations are ftriftly conform- 
able to the writings of almoft all our prophane 
writers of any confequence, a circumftance which 
cannot fail of affording the higheft fatisfaftion to 

I 

the learned *. He has happily concluded his 
fecond chapter, after having ftated the opinions 
of the Egyptians, and with an obferv^ation, 
which is very probable, that the ancient na- 
tions, in their doftrine of creation muft have 
adopted their principles either from revelation 
or reafon ; and if the latter, they mull have 

* Zcno affirms that the Chaos in Hefiod is water of which all 
things were made; the water fubfiding made w//^, and the mud 
congealing made folid earth. Zeno was a Phoenician, and 
according to Eufebius, in the book of his Preparation, he de- 
fcribes the Theology of the Phoenicians to be thus : matter 
had a beginning; and the fpirit defcribcd by Mofes as breath, 
which is called by the Hebrews, i^smo Merachepheth, fig- 
nifying love, produced the jmwt of the Greeks, which fome 
call mud from whence all things proceeded j iivSo;. which in He- 
brew, fignifies Tehom; in Greek ^Sutrcroc an abyfs already in mo- 
tion. This expreffion in the poet Ennius, has the fame impli- 
cation. From muddy Tartarus a birth gigantic fprung. Appo. Rhod. 
ivth of the Argonauticks, (zys earth was produced from mud; much 
more might be felefted to fliew this prevailing opinion of the 
Antients, but as I am not writing a regular diflertation on the 
fubjed, I content myfclf only with fome curfory quotations 
more of which may be feen very learnedly treated in le Clerc's 
notes to Grotius de verit. Chrift. Relig. 

been 
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been acquainted with the principles of the 
Newtonian philofophy ; as the chaotic ftate of the 
earth could not be deduced fi:om any other doc* 
trines yet difcovered. 

From the hypothefis of M. le Comte de Buffoity 
I have remarked that no general or univerfal flood 
could have been produced, feeing that a fubterra- 
neous fire mufl have fubfided in part fo as to have 
admitted of the general depoUt of the land and water 
productions ; and in this cafe the general eleva- 
tion of the waters over the earth, could not have 
prevailed without this agent: in my opinion it 
therefore feems evident that by fomc caufe a fub- 
terraneous fire *, mufl have been produced to ope- 
rate a general flood, fubfequent to the firfl cohelion 
of matter, either from its ftate of fluidity by fire 
or by water. 

CONCLUSION. 

The earth therefore may have been originally 
in a li^ite of fluidity by water, which, by the re- 
volution round its axis occafioned its component 

* See the foregoing diiTertatioD. 

Z ports 
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parts to be confolidated by the means of its aflmi* 
ties * ; and by the increment of heat from a degree 
of moifhire and diynefs It may have produced 
a fubterraneotis fire ; hence all its various revolu- 
tions may have originated : it may thus have been 
f, in a {late of fiifion, imd have reduced its matter to a 

vitrified ftate ; it might have been in contad T«ith 
a comet, as fome philofophers have fiippofed ; 
the incalefcency may have fufpended its wa* 
ters over it ;' the earth may have cooled ; the 
waters may have fallen upon it ag^ ; and fo we 
may continue to reafon without «id; but it is 
finally obvious in this particular, that M. le 
Comte de Bufibn, and Mr. Whitehurfl may be 
made to agree in their hypothefis, that Fire and 
Water have been the caufe of all the convulfions 
whicli have difordered the fiice of the globe ; and 
to U'hich I think myfelf happy, in having ad- 
ded fome further teflimony ; in hopes that my la- 
bours may ultimately tend to reftore the minds of 
a certain defcription of men> to a icnfe of phyfi- 
cal truths and religious precepts* 

§ Soe M« Macquers £!• of Qiemiftiy) vol. I» p% iit 

FINIS. 
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ERRATA. 

P. 4» Hne 2 of the note^ for vegitabk read vegetable^ 

P. 7. L 5* for 0ne read /zcw. 

Ditto, 1. 7. for grameniverous read gramiuhorous^ 

Ditto, K 8. for camiverous read carnivorous. 

P. 8. K 15. for ^o»(y read^;ry 

P* 33* ^^ ^^* ^ox JiaUaRaclous ttz^JlalaSlicaL 

P. 35. L 20 in the note, for ittka read ytxh. 

P. 66k 1. 7* for /n read on. 

P. 23» for performed with a hrafi ring, which the Pixgan, &fr. read 
when perforated with a hrafi ring, the Pagan, fefr. 

P. 26. \. 16. for the latter totalfy deprived of any teeth, read the latter 
deprived of ^ on itsjide% 
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